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EXECUTIVE  SUMMARY 


Background 

A  Closure  Investigation  (Cl)  of  Site  1,  the  former  Base  Landfill  at  Stewart  Air  National  Guard 
Base  (the  Base)  located  at  the  Stewart  International  Airport  (lAP),  was  performed  by  Aneptek 
Corporation  (ANEPTEK).  Site  1  is  located  southeast  of  the  airport  complex.  Site  1  and  Site  2 
(the  former  pesticide  pit  disposal  area)  have  been  the  subject  of  several  previous  investigations 
by  both  the  New  York  State  Department  of  Environmental  Conservation  (NYSDEC)  and  the 
National  Guard  Bureau. 

Scope  of  Investigation.  The  Cl  field  program  included  air  monitoring  and  the  sampling  of 
subsurface  soils,  surface  water  and  groundwater  to  provide  data  for  an  evaluation  of  site 
geology,  hydrogeology,  and  potential  environmental  impacts  from  the  Site  1  landfill.  All 
groundwater  and  surface  water  samples  submitted  for  off-site  laboratory  analysis  were  analyzed 
for  the  full  list  of  Baseline  Parameters  provide  in  Chapter  6  of  the  New  York  Codes,  Rules,  and 
Regulations  (6  NYCRR)  Part  360-2.11.  Physical  characteristics  of  the  fill  and  cover  material 
were  defined  through  the  installation  and  monitoring  of  slope  stability  monuments  and  settlement 
pads.  Test  pits  were  excavated  to  determine  the  lateral  extent  of  waste.  Soil  samples  collected 
from  the  existing  interim  cover  were  submitted  to  an  off-site  laboratory  for  grain  size  analyses. 
Slug  tests  were  performed  on  monitoring  wells  to  provide  estimates  of  formation  hydraulic 
conductivity.  In  accordance  with  the  requirements  of  6  NYCRR  Part  360-2.15,  an  explosive  gas 
investigation  was  conducted  using  a  slam-bar  and  monitoring  gasses  with  a  flame  ionization 
detector  (FID)  and  a  meter  capable  of  detecting  percent  oxygen,  percent  lower  explosive  limit 
(LEL),  carbon  monoxide,  and  hydrogen  sulfide.  A  complete  site  walkover  of  the  landfill  was 
made  to  locate  any  areas  of  leachate  outbreak;  and  a  vector  survey  was  conducted  by  a  field 
biologist. 

Investigation  Findings 

Geology.  Site  1  is  underlain  by  a  thick  layer  of  very  dense  silty  to  clayey  lodgement  glacial  till 
derived  from  the  vmderlying  bedrock,  the  upper  portion  of  which  has  been  weathered  to  less 
dense  soil.  The  till  varies  in  thickness  from  approximately  45  feet  to  the  west  of  Site  1  to 
approximately  20  feet  to  the  east  of  Site  1.  Bedrock  immediately  imderlying  the  till  is  composed 
of  weathered,  fi:actxired,  dark  grey  shale,  with  competency  increasing  with  depth. 

Hydrogeology.  Groundwater  flow  in  the  study  area  is  represented  by  two  interconnected  flow 
systems,  an  upper  flow  system  in  the  overburden  (till)  and  a  lower  system  in  the  underlying 
weathered,  fractured  shale  bedrock.  The  lodgement  till  appears  to  impede  vertical  flow, 
especially  beneath  Site  2  to  the  west  of  Site  1,  where  the  unweathered  portion  of  the  till  is  very 
thick  (greater  than  20  feet). 

Groundwater  flows  in  both  the  overburden  and  bedrock  to  the  east  or  east-southeast  towards 
lower  topographic  elevations.  In  the  overburden,  groundwater  flow  originating  from  the  vicinity 
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of  Site  2  flows  predominantly  eastward  and  terminates  in  the  vicinity  of  Murphy’s  Gulch.  In 
the  bedrock,  a  southeastern  component  of  flow  not  observed  in  the  overburden  indicates  that 
groundwater  in  the  bedrock  originating  from  Site  2  appears  to  flow  toward  the  southern  portion 
of  the  study  area.  In  addition,  radial  flow  indicated  by  the  bedrock  groundwater  elevations  west 
of  Site  1  was  observed.  This  is  possibly  induced  by  less  dense  backfill  and  surface  runoff 
detention  in  the  former  burial  pit  at  Site  2  which  results  in  locally  increased  infiltration,  causing 
a  localized  “mounding”  condition.  In  most  cases,  vertical  gradients  were  strongly  downward 
west  of  Site  1.  Strongly  upward  gradients  were  observed  only  in  the  vicinity  of  the  wetlands 
west  of  Murphy’s  Gulch  suggesting  groundwater  discharges  to  surface  waters  east  of  Site  1. 

In  the  overburden,  average  horizontal  linear  or  seepage  velocity  estimates  range  from  0.21  to 
0.64  feet  per  day  (fl/d).  In  the  bedrock,  estimates  range  from  0.30  to  2.42  ft/d.  These 
estimates  are  based  on  a  geometric  mean  hydraulic  conductivity  estimate  in  the  overburden  of 
0.35  ft/d  (1.23  X  10"^  centimeters  per  second  [cm/sec])  and  0.22  ft/d  (7.84  x  10'®  cm/sec)  in  the 
fractured  bedrock.  The  relatively  high  average  horizontal  linear  velocity  estimates  are  due  to 
both  the  high  observed  horizontal  gradient  and  the  estimated  relatively  low  formation  effective 
porosity  of  1  to  10  percent  in  the  overburden  and  1  to  8  percent  in  the  bedrock.  Because  vertical 
hydraulic  conductivity  may  be  lower  than  horizontal  hydraulic  conductivity  by  an  order  of 
magnitude  or  more,  corresponding  average  vertical  linear  velocity  would  be  correspondingly 
lower,  since  both  vertical  and  horizontal  hydraulic  gradients  exhibited  similar  values. 

Explosive  Gas  Potential 

Generation  and  migration  of  explosive  gas  does  not  appear  to  be  a  significant  problem  at  the  Site 
1  landfill.  Only  one  of  three  rounds  of  gas  measurements  confirmed  the  presence  of  explosive 
gasses.  The  identified  area  was  found  to  be  limited  in  areal  extent,  as  the  relatively  dense 
subsurface  soils  beneath  the  waste  fill  prevent  subsurface  gas  migration  to  the  west  of  the  landfill. 
The  less  compacted,  vegetated  side  slope  may  also  be  allowing  gas  generated  to  vent  to  the 
atmosphere,  preventing  build  up  of  hazardous  concentrations  of  such  gas. 

Chemical  Characteristics 

Minimal  impact  from  the  Site  1  landfill  on  groundwater  and  surface  water  quality  was  evident. 
No  instances  of  leachate  outbreaks  were  noted  over  the  landfill  or  in  the  area  between  the  landfill 
and  nearby  Murphy’s  Gulch,  to  the  east.  Collection  and  analysis  of  12  groundwater  samples 
indicated  the  presence  of  iron,  manganese,  and  sodivun  at  concentrations  above  drinking  water 
standards  and  background  concentrations  in  groundwater.  One  detection  of  1,1,1-trichloroethane 
at  6  micrograms  per  liter  (pig/L)  was  encountered  in  MW-07  which  exceeded  the  New  York  State 
drinking  water  standard  of  5  /tg/L.  However,  this  concentration  is  well  below  the  Federal 
Maximimi  Contaminant  Level  (MCL)  of  200  /itg/L.  Analysis  of  three  surface  water  samples 
collected  from  the  nearby  Murphy’s  Gulch  identified  the  presence  of  almninum,  iron,  manganese, 
and  zinc  at  concentrations  above  ambient  water  quality  standards  and  concentrations  detected  in 
the  upstream  sample. 
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Physical  Characteristics 


The  Site  1  landfill  covers  an  area  of  approximately  8.5  acres  as  opposed  to  the  14  acres  estimated 
during  previous  investigations.  Waste  materials  contained  within  the  landfill  are  typical  of 
municipal  waste  (i.e.,  wood,  soda  cans,  paper,  plastic  bags,  metallic  debris,  etc.).  No  significant 
existing  vector  problem  was  identified  at  the  Site  1  landfill. 

Although  the  eastern  slope  of  the  landfill  exceeds  a  33  percent  slope  in  places,  the  fill  material 
appears  to  be  stable  under  current  conditions.  Monitoring  of  slope  stability  monuments  over  a 
one  year  period  did  not  identify  any  areas  of  significant  movement  in  the  fill  material. 
Monitoring  of  die  three  settlement  pads,  loaded  to  approximately  two  to  three  times  the  load  of 
a  typical  landfill  cover,  did  not  indicate  any  measurable  settlement  over  a  seven  month  period, 
including  a  full  freeze-thaw  cycle. 

Recommendations 

The  initial  recommendation  for  the  Site  1  landfill  was  that  a  modified  landfill  cover  be  placed 
on  a  portion  of  the  fill  material  in  accordance  with  the  New  York  State  Part  360  Solid  Waste 
Regulations.  Through  the  application  of  variances  and  equivalent  design,  the  recommended 
closure  scenario  would  include  placing  an  engineered  cover  over  the  western,  flatter  portions 
of  the  landfill,  and  leaving  the  thick  vegetated  side  slope  in  its  current  condition.  The  Design 
Analysis  Report  submitted  by  ANEPTEK  in  June  of  1996  contains  a  complete  discussion  of  this 
recommended  cover. 

However,  based  upon  recent  conversations  with  representatives  from  NYSDEC  it  appears  the 
approval  process  for  the  required  variances  and  equivalent  designs  may  cause  significant  delays 
in  completing  the  design  of  the  landfill  closure.  Also,  it  does  not  appear  likely  that  all  of  the 
required  approvals  will  be  granted  by  NYSDEC,  based  on  recent  precedents  set  at  other 
apparently  similar  landfill  sites.  Therefore,  in  the  interest  of  avoiding  significant  project 
schedule  delays  it  is  recommended  that  a  New  York  State  geomembrane  cover  be  placed  over 
the  entire  landfill.  Given  the  desired  future  use  of  the  site  (i.e.,  as  a  recreational  softball  field) 
it  is  further  recommended  that  an  equivalent  design  be  requested,  replacing  the  12-inch  gas 
venting  layer  with  a  geonet/geosynthetic  fabric  composite  layer.  This  will  reduce  the  amount 
of  additional  fill  required  to  provide  the  relatively  flatter  ground  surface  slope  required  for  a 
ballfield.  Based  on  ^scussions  with  NYSDEC  representatives,  this  equivalent  design  should  be 
acceptable  to  the  regulators. 
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SECTION  1.0 


1.0  INTRODUCTION 

This  report  presents  the  results  of  a  Closure  Investigation  (Cl)  performed  at  Installation 
Restoration  Program  (IRP)  Site  Number  1  (Site  1),  the  former  Base  Landfill  at  the  105"'  Airlift 
Wing  (AW),  Stewart  Air  National  Guard  (ANG)  Base  located  at  Stewart  International  Airport 
(lAP),  in  the  Towns  of  both  Newburgh  and  New  Windsor,  New  York.  The  Air  National  Guard 
Readiness  Center  (ANGRC)  tasked  Aneptek  Corporation  (ANEPTEK)  to  perform  the  Cl  of  Site 
1  under  National  Guard  Bureau  (NGB)  Contract  No.  DAHA90-93-D-0003,  Delivery  Order  No. 
08. 

The  Cl  program  was  initiated  at  a  scoping/kick-off  meeting  held  at  Stewart  ANG  Base  (the  Base) 
on  October  28,  1994,  which  was  attended  by  officials  from  ANGRC,  the  105*  AW,  the  New 
York  State  Department  of  Environmental  Conservation  (NYSDEC)  and  ANEPTHC.  At  the 
meeting,  regulatory  requirements,  planning,  logistics  and  responsibilities  were  defmed. 
Subsequently,  ANEPTEK  submitted  a  Cl  work  plan  which  was  approved  by  ANGRC  and 
NYSDEC  on  August  17,  1995.  ANEPTEK  initiated  the  first  of  three  field  mobilizations  in 
June,  1995.  The  second  mobilization  was  initiated  during  August,  1995.  The  final  field 
mobilization  was  initiated  in  July,  1996  and  the  Cl  field  program  was  completed  during  August, 
1996. 


1.1  Objectives 

The  purpose  of  this  Cl  was  to  satisfy  the  closure  investigation  requirements  of  Chapter  6  of  tiie 
New  York  Codes,  Rules,  and  Regulations  (6  NYCRR)  Part  360-2.15  for  Site  1,  and  to  obtain 
sufficient  data  to  support  the  engineering  design  of  an  appropriate  landfill  cover  for  Site  1. 

1.2  Scope  and  Methodology 

The  Cl  field  program  included:  excavating  test  pits  to  delineate  the  extent  of  fill  material; 
installing  groundwater  monitoring  wells;  sampling  and  analyzing  groundwater  and  svirface  water 
samples  for  Baseline  Parameters  listed  in  6  NYCRR  Part  360-2.11,  performing  explosive  gas, 
vector,  and  leachate  investigations;  and  installing  and  monitoring  slope  stability  moniiments  and 
settlement  pads  to  evaluate  the  current  stability  of  the  waste.  Site  1  has  also  been  the  subject  of 
a  previous  Site  Inspection  (SI)  performed  for  the  NGB  by  E.C.  Jordan  Company  (E.C.  Jordan). 
A  summary  of  this  previous  investigation  is  provided  in  Section  2.0. 

1.3  Report  Format 

This  Cl  report  is  divided  into  seven  sections.  Section  1.0  describes  the  objective  and  general 
methodology  of  the  Cl.  Section  2.0  provides  background  information  pertaining  to  Site  1  and 
the  results  of  the  previous  SI.  Section  3.0  describes  the  environmental  setting  of  the  Base  and 
the  surrounding  area.  Section  4.0  describes  the  Cl  field  program.  Section  5.0  presents  the 
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investigation  results  including  the  physical  characterization  of  the  site  and  the  results  of  all 
monitoring  and  chemical  analyses  performed.  Sections  6.0  and  7.0  present  a  summary  of  the  Cl 
findings  and  the  recommendations  for  landfill  closure,  respectively.  Supplemental  information 
obtained  during  the  Cl  is  presented  in  several  appendices,  as  follows: 


Appendix  A 
Appendix  B 
Appendix  C 
Appendix  D 
Appendix  E 
Appendix  F 
Appendix  G 
Appendix  H 
Appendix  I 
Appendix  J 
Appendix  K 
Appendix  L 


Basewide  Site  Inspection  Data 
Field  Change  Requests 
Test  Pit  Logs 
Boring  Logs 

Monitoring  Well  Construction  Logs 
Water  Level  Data  and  Calculations 
Aquifer  Testing  Data  and  Analyses 
Chain  of  Custody  Forms 
Laboratory  Data  Summary  Packages 
Data  Usability  Report 
Results  of  Vector  Survey 
Grain  Size  Analysis  Results 
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SECTION  2.0 


2.0  SITE  BACKGROUND 

This  section  presents  brief  background  summaries  of  the  Base  (Section  2.1)  and  the  site  (Section 
2.2),  as  well  as  findings  from  the  previous  SI  (Section  2.3). 

2.1  Base  Description  and  History 

The  Base  is  located  at  the  Stewart  lAP  (Figure  2-1),  approximately  2.5  miles  west  of  the  City 
of  Newburgh,  New  York  (Figure  2-1).  The  airport  property  occupies  approximately  9,800  acres 
in  Orange  County.  The  Base  facilities  are  located  in  both  the  Towns  of  Newburgh  and  New 
Windsor,  New  York.  According  to  the  1990  Census,  Orange  County  had  a  population  of 
307,647.  The  City  of  Newburgh,  the  Town  of  Newburgh,  and  the  Town  of  New  Windsor  have 
populations  of  26,454,  24,058,  and  22,937,  respectively. 

Stewart  lAP  includes  a  number  of  landing  strips,  taxiways  and  airport  support  service  areas,  in 
addition  to  the  New  York  ANG  Base  facilities.  The  airport  facilities  are  zoned  for  Industrial 
usage  in  the  Town  of  Newburgh,  and  Airport  usage  in  New  Windsor.  The  Base  facilities  in 
Newburgh  are  bounded  on  the  west  and  northwest  by  Industrial  Zones,  and  on  the  north  and  east 
by  Interchange  Business  Zones.  In  New  Windsor,  the  Base  is  bounded  on  the  south  and 
southwest  by  Airport  Zones,  on  the  southeast  by  Planned  Industrial  Zones,  and  to  the  east  by 
Office  and  Light  Industrial  Zones.  Residential  housing  is  scattered  throughout  most  of  these  areas 
(E.C.  Jordan,  1989). 

The  Base  is  located  on  property  that  was  originally  donated  to  the  City  of  Newburgh  in  1930 
for  use  as  a  municipal  airport.  Before  that  time,  the  majority  of  the  land  was  used  for 
agricultural  purposes.  In  1941,  a  pilot  training  facility  was  constructed  for  cadets  attending  the 
U.S.  Military  Academy  at  West  Point.  From  1941  to  1969,  the  U.S.  Air  Force  operated  the 
facility  as  Stewart  Air  Force  Base  out  of  which  B-57,  F-lOO,  and  C-119  aircraft  were  flown. 
The  aviation  facilities  were  turned  over  to  the  State  of  New  York  in  1969.  The  State  of  New 
York  has  had  continuous  fee  ownership  of  the  property  since  1969.  Civilian  aircraft  and  U.S. 
Army  C-12  and  Helos  aircraft  were  operated  and  maintained  during  this  time.  In  1982, 
operation  of  the  airfield  was  taken  over  by  the  New  York  Metropolitan  Transit  Authority 
(MTA).  From  early  1983  to  the  present,  the  105th  AW  has  leased  the  southeastern  comer  of 
Stewart  lAP  from  the  New  York  State  MTA.  From  1983  to  1985,  the  unit  flew  and  maintained 
Cessna  0-2  aircraft.  In  July  1985,  the  105th  AW  began  flying  the  C-5A  “Galaxy”  aircraft.  The 
Base  continues  to  use  these  aircraft  to  conduct  strategic  airlift  missions.  A  small  contingent  of 
the  U.S.  Marine  Corps  Reserve  Airlift  Command  also  uses  a  section  of  the  Base  for  its  air¬ 
refueling  missions  using  the  KC-130  “Hercules”  aircraft. 
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2.2  Site  Description 


Site  1  is  located  southeast  of  the  airport  complex.  The  site  was  the  location  of  the  former  Base 
landfill  which  received  municipal  domestic  wastes  from  former  on-site  residents  during  the 
1960’s  and  1970’s  when  the  United  States  Air  Force  (USAF)  occupied  the  Base.  The  location 
of  Site  1  at  the  Base  is  shown  in  Figure  2-2.  Site  1  is  located  adjacent  to  a  main  access  route 
on  the  Base  and  access  is  unrestricted.  The  Stewart  ANG  Base  Environmental  Management 
Office,  a  softball  field,  parking  areas  and  a  recently-constructed  automotive  maintenance  facility 
are  located  close  to  Site  1  and  Site  2. 

2.3  Waste  Depositional  History 

After  performing  an  exhaustive  records  search,  detailed  records  of  landfill  waste  depositional 
history  were  not  found.  However,  based  upon  verbal  accounts  of  past  Base  operations  a  general 
history  of  waste  deposition  has  been  developed.  From  approximately  1963  through  1968,  a  larger 
population  consisting  of  active  USAF  Base  employees  and  on-Base  residents  contributed  to  waste 
deposition.  The  USAF  left  the  Base  during  the  years  1969  and  1970.  After  that  time,  there  was 
a  lesser  population  density  since  there  were  no  longer  any  on-Base  residents.  For  the  period  of 
two  years  around  the  time  of  the  departure  of  the  USAF,  the  rate  of  waste  deposition  was 
significantly  higher  due  to  deposition  of  wastes  resulting  from  active  Air  Force  Base  closure 
operations.  The  landfill  continued  to  receive  waste  at  a  lower  rate  until  around  1978.  At  that 
time,  die  landfill  reportedly  stopped  receiving  waste.  However,  the  landfill  was  still  open  and 
probably  continued  to  receive  some  waste  until  it  was  officially  closed  aroimd  1982. 

Based  upon  available  information,  the  approximate  volume  of  waste  contained  in  the  landfill  is 
estimated  to  be  104,350  cubic  yards.  Details  regarding  the  methodologies  followed  in  calculating 
this  estimated  volmne,  including  cross  sections  and  calculations  are  provided  in  the  Design 
Analysis  Report  (ANEPTEK,  1996).  The  depth  of  waste  in  the  landfill  varies  from  relatively  thin 
layers  toward  the  outer  edges  to  a  maximmn  near  the  current  break  in  slope  of  the  existing 
landfill  topography.  The  maximum  depth  of  waste  placed  into  the  landfill  is  estimated  to  be  22.5 
feet. 

2.4  Summary  of  Previous  Investigations 

Site  1  was  the  subject  of  several  previous  investigations  and  one  removal  action.  The  following 
discussion  presents  a  summary  of  the  scope  and  results  of  previous  activities  conducted  at  Site 
1  as  well  as  the  data  gaps  and  recommen^tions  of  the  SI  Report  (E.C.  Jordan,  1989). 

2.4.1  NUS  Investigation,  1984 

In  January  1984,  NUS  Corporation  (NUS)  evaluated  groundwater,  surface  water,  soil,  and 
sediment  in  the  vicinity  of  the  Site  1.  Based  on  the  results  of  this  effort,  NUS  made  the 
following  conclusions  (E.C.  Jordan,  1989): 
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•  The  City  of  Newburgh’s  drinking  water  and  water  supply  (Washington  Lake)  are  free  of 
hazardous  substance  contamination. 

•  Drinking  water  from  private  wells  in  the  Town  of  New  Windsor  in  the  vicinity  of  the 
Stewart/USAF  Base  landfill  and  adjacent  pesticide  burial  site  area  and  the  New  Windsor 
Landfill  are  free  of  hazardous  substance  contamination. 

•  Surface  water  and  sediments  from  Silver  Stream,  from  its  tributary  origin  at  Stewart  lAP 
to  its  diversion  into  the  southern  end  of  Washington  Lake,  are  essentially  free  of 
hazardous  substance  contamination.  Surface  water,  stream  sediment,  and  soils  in  the 
vicinity  of  the  Stewart/USAF  Base  landfill  and  adjacent  pesticide  burial  site,  and  the  New 
Windsor  Landfill  contain  several  volatile  organic  compounds  (VOCs)  and  pesticides; 
these  compounds  may  have  an  impact  on  Murphy’s  Gulch  downstream  of  the  landfrlls. 

2.4.2  Dames  &  Moore  Investigations,  1983  to  1986 

From  September  1983  to  March  1986,  Dames  &  Moore  performed  a  series  of  investigations  in 
the  area  of  Sites  1  and  2.  These  investigations  included  the  excavation  of  test  pits  and  the 
installation  of  groundwater  monitoring  wells.  However,  these  investigations  focused  more  on 
Site  2  than  Site  1. 

In  1988  an  interim  excavation  and  removal  action  was  undertaken  at  Site  2.  As  a  result  of  this 
interim  action,  105  5-gallon  drums  and  13  55-gallon  drums  were  removed  and  the  excavation 
backfilled  to  grade.  During  the  removal  action  it  was  observed  that  most  of  the  containers  were 
punctured  and  empty.  One  drum  removed  appeared  to  have  contained  used  motor  oil  (Dynamac 
Corporation  [Dynamac],  1988).  The  contents  of  the  other  drums  was  not  able  to  be  determined. 
Site  2  is  the  subject  of  an  ongoing  Remedial  Investigation/Feasibility  Study  (RI/FS)  being 
performed  by  NGB. 

2.4.3  Site  Inspection,  E.C.  Jordan,  1988 

In  1988,  E.C.  Jordan  performed  an  SI  of  Sites  1  and  2  to  confirm  and  quantify  environmental 
contamination.  The  SI  consisted  of  a  magnetometer  survey  around  the  perimeter  of  the  fill 
material,  a  terrain  conductivity  survey  downgradient  of  the  fill  material,  subsurface  explorations 
at  11  locations,  installation  of  25  piezometers  and  4  groundwater  monitoring  wells,  and 
collection  of  1  surface  water  sample,  3  soil/sediment  samples,  and  8  subsurface  soil  samples 
ranging  from  4  to  31  feet  below  ground  surface  (bgs).  SI  sampling  locations  are  shown  in 
Figure  2-3.  Analytical  results  relevant  to  Sites  1  and  2  are  listed  in  Table  2-1. 

The  magnetometer  survey  consisted  of  a  series  of  traverses,  running  approximately  perpendicular 
to  the  landfill  boundary,  spaced  approximately  50  to  100  feet  apart,  and  covering  the  entire 
perimeter  of  the  landfill.  Over  each  traverse,  measurements  were  taken  every  10  feet.  The 
results  of  the  magnetometer  survey  were  interpreted  to  locate  the  approximate  location  of  the 
extent  of  fill  material  in  all  directions,  as  illustrated  in  Figure  2-4.  The  raw  data  obtained  from 
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TABLE  2-1 

SITE  INSPECTION  ANALYTICAL  RESULTS 


TABLE  2-1  (cont.) 

SITE  INSPECTION  ANALYTICAL  RESULTS 
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this  survey  are  presented  in  Appendix  A. 

A  terrain  conductivity  survey  was  performed  downgradient  of  the  landfill  to  attempt  to  identify 
any  areas  in  which  potential  contaminant  plumes  of  higher  conductivity  may  be  present  in 
groundwater.  The  terrain  conductivity  survey  was  performed  along  two  traverses  which  ran 
approximately  paraUel  to  the  downgradient  extent  of  the  fill  material.  Line  1  was  located 
approximately  100  feet  from  the  toe  of  the  landfill  and  Line  2  was  located  approximately  200 
feet  from  the  toe  of  the  landfill  as  illustrated  in  Figure  2-4.  Along  each  of  these  lines, 
measurements  were  taken  every  20  feet.  The  results  of  this  survey  are  presented  in  Figure  2-4. 
The  raw  data  obtained  during  this  survey  are  presented  in  Appendix  A. 

Areas  of  elevated  conductivity  readings  were  noted  downgradient  of  the  landfill.  To  further 
investigate  these  findings,  monitoring  weUs  JMW-107,  JMW-108,  and  JMW-109  were  installed. 
Soil  samples  were  collected  during  the  installation  of  these  wells,  and  groundwater  sampl^ 
collected  after  installation  was  complete.  Analysis  of  these  soil  and  groundwater  samples  did 
not  indicate  the  presence  of  a  plume  of  highly  conductive  contaminants.  Therefore,  E.C.  Jordan 
concluded  that  the  elevated  readings  obtained  during  the  terrain  conductivity  survey  were  related 
to  surface  runoff  from  the  landfill  and  not  indicative  of  a  deeper  groundwater  plume. 
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SECTION  3.0 


3.0  ENVIRONMENTAL  SETTING 

This  section  presents  a  description  of  the  location  and  environmental  setting  in  the  vicinity  of 
Site  1.  Information  provided  in  this  section  has  been  obtained  through  a  review  of  available 
literature,  records  pertaining  to  Site  1,  visual  observations  made  by  ANEPTEK  during  a  pre¬ 
investigation  site  visit,  and  interviews  with  Base  personnel  familiar  with  the  history  of  Site  1. 

3.1  Site  Physiography  and  Topography 

The  site  is  located  'within  the  central  portion  of  Orange  County,  within  the  Hudson-Champlain 
lowland  of  the  Valley  and  Ridge  Province  (Frimpter,  1972)  (Figure  3-1).  The  topography  in  the 
immediate  vicinity  of  the  base  is  gently  to  moderately  rolling,  consisting  of  drumlin  hills  shaped 
by  successive  advances  of  Pleistocene  continental  glaciations  (Cadwell,  1989)  (see  also  Section 
3.2.2). 

The  site  itself  is  located  on  the  eastern  side  slope  of  a  drumlin  that  was  modified  during 
construction  of  the  Base  (U.S.  Army  Corps  of  Engineers  [USACE],  1943).  The  extent  of 
topographic  alteration  in  the  vicinity  of  Site  1  is  sho'wn  on  Figure  3-2,  which  was  derived  from 
as-built  grading  plan  record  drawings  obtained  from  the  Stewart  LAP  Engineering  Office 
(USACE,  1943).  Figure  3-2  shows  that  prior  to  the  expansion  of  the  runways,  a  drumlin  with 
a  peak  elevation  greater  than  525  feet  above  mean  sea  level  (msl)  existed  on  the  eastern  side  of 
the  Base.  The  east  side  of  the  Base  was  regraded  to  an  elevation  of  approximately  440  feet  msl 
during  the  expansion. 

Existing  grades  on  the  Site  1  eastern  side  slope  exceed  35  percent  in  some  areas.  Lesser  grades 
are  encountered  along  the  northern  portions  of  the  landfill.  To  the  east  of  the  fill  material,  the 
topographic  slope  decreases  towards  Murphy’s  Gulch.  Currently,  there  is  extensive,  developed 
vegetation  established  over  the  entire  side  slope  of  the  site.  This  vegetation  consists  of  numerous 
trees,  thick  brush  and  grass.  The  side  slope  resembles  an  early  succession  type  wooded  area 
with  saplings  and  pole  trees  of  birch,  aspen  and  maple  in  addition  to  grass  and  brush.  The  age 
of  this  vegetation  appears  to  be  at  least  15  years.  At  the  toe  of  the  landfill  slope,  there  are 
numerous  saw  log  size  trees  including  walnut  that  are  substantially  older. 

3.2  Regional/Local  Geology 

The  geology  of  the  Newburgh  area  is  depicted  in  Figure  3-3.  The  general  stratigraphic  sequence 
below  Site  1,  shown  in  Figure  3-4,  is  based  on  literature  information  and  data  obtained  during 
previous  investigations.  Logs  for  soil  borings  and  rock  cores  advanced  in  the  vicinity  of  Site  1 
during  previous  investigations  are  provided  in  Appendix  A.  The  soil  boring  and  rock  coring 
conducted  during  this  investigation  confirm  this  general  stratigraphic  sequence. 
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3.2.1  Bedrock  Geology 


Regional  lithology  of  a  large  portion  of  the  Hudson-Champlain  Valley,  which  includes  the  Base, 
consists  of  alternating  layers  of  soft  shales,  argillite,  and  sandstones  (Fisher  et.  al.,  1970).  The 
shales  comprise  the  youngest  geologic  unit  in  the  area,  and  are  referred  to  as  the  Normanskill 
Formation. 

According  to  references  cited  in  the  SI  (E.C.  Jordan,  1989),  regional  bedrock  structure  consists 
of  isoclinal  folding  throughout  the  formation,  with  the  long  axis  trending  north-northeast. 
Overturned  folds  are  observed  to  the  west.  Bedding  dips  to  the  east,  although  a  platey  cleavage 
oriented  30  degrees  from  bedding  is  also  observed.  In  addition.  Figure  3-3  shows  an 
interpreted  thrust  fault  east  of  the  Base,  striking  northeast,  which  placed  Cambrian  dolomites  and 
Precambrian  metamorphic  rocks  (schists  and  gneisses)  of  the  Hudson  Highlands  over  the  younger 
Ordovician  sedimentary  rocks. 

Previous  investigations  at  Site  1  (Dames  and  Moore,  1986  and  E.C.  Jordan  1989)  indicate  that 
the  bedrock  is  predominantly  composed  of  the  middle  Ordovician  age  (450-425  million  years 
before  present),  thinly  bedded  and  fractured  Martinsburg  shale  member  of  the  Normanskill 
Formation  (Fisher,  et  al.,  1970).  SI  rock  core  logs  describe  these  rocks  as  thinly  laminated, 
gray  to  blackish  shale  with  calcite  lenses  and  veins  with  occasional  layers  of  sandstone  (E.C. 
Jordan,  1989).  SI  data  indicate  that  in  the  vicinity  of  the  eastern  toe  of  the  Site  1  side  slope, 
the  contact  occurs  at  depths  between  15  and  25  feet  bgs,  while  upslope  from  Site  1,  the  top  of 
bedrock  occurs  at  depths  between  45  and  50  feet  bgs  (Dames  and  Moore,  1986).  Overlying  the 
competent,  unweathered  shale  is  a  zone  herein  referred  to  as  weathered  fractured  shale,  ranging 
from  2.5  to  10  feet  thick  (Dames  and  Moore,  1986).  The  upper  portion  of  this  zone  is 
characterized  by  rock  that  has  been  weathered  to  the  consistency  of  soil,  grading  downward  to 
rock  that  is  highly  fractured,  but  exhibiting  less  chemical  and  physical  weathering. 

Based  on  SI  rock  cores,  local  bedrock  structure  is  described  as  highly  fractured  and/or  weathered 
to  soil  in  the  upper  10  feet  below  the  overburden/bedrock  interface,  with  competency  (lack  of 
fracturing  and  weathering)  increasing  with  depth.  Bedding  observed  in  the  SI  cores  is 
approximately  45  degrees  from  vertical,  although  one  core  showed  lower  angle  bedding  (70 
degrees  off  die  vertical).  The  SI  stated  that  most  fractures  and  core  breaks  are  parallel  and 
subparallel  to  observed  bedding  surfaces.  Subvertical  joint  planes  were  observed  in  some  cores. 
Evidence  of  faulting  is  observed  in  cores  from  the  southerly  and  eastern  portions  of  the  SI  study 
area  (E.C.  Jordan,  1989)  in  the  form  of  highly  fractured  cores  and/or  slickensides. 

3.2.2  Surficial  Geology 

According  to  Cadwell  (1989),  in  the  vicinity  of  the  Base  the  overburden  is  primarily  composed 
of  lodgement  (basal)  till.  Lodgement  till  consists  of  relatively  low  permeability,  very  dense,  non- 
stratified,  very  poorly  sorted  clay  to  boulder  sized  material  that  was  deposited  at  the  base  of 
advancing  Pleistocene  temperate  or  wet-based  glaciers.  It  is  derived  from  scouring,  crushing  and 
redeposition  of  pre-existing  topographically  exposed  soil  and  rock  under  tremendous  pressure. 
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In  this  area,  the  till  is  often  clay  rich  due  to  its  origin  (provenance)  fi-om  shale  bedrock  parent 
material. 

The  primary  landforms  in  this  region  are  ground  moraines  and  drumlins  derived  from  advancing 
glaciers.  Ground  moraine  consists  of  rolling,  hilly  terrain  composed  of  lodgement  till  deposited 
on  bedrock.  Thicker  deposits  of  till  are  found  in  the  valleys  than  in  the  higher  elevations  because 
the  thicker  ice  accumulation  in  the  valleys  remained  active  longer  than  the  thinner  ice  at  the 
higher  elevations  (Cadwell,  1989).  The  till  thickness  averages  20  feet  but  is  dependent  upon  the 
bedrock  irregularities  (Frimpter,  1972).  Drumlins  are  ice-molded,  tear-drop  or  elliptically  shaped 
hills  that  are  aligned  parallel  to  glacial  flow  with  the  blunt  end  oriented  opposite  the  direction  of 
glacier  movement.  They  are  thought  to  form  as  the  ice  sheet  moves  over  resistant  outcrops  of 
bedrock,  causing  lodgement  till  to  be  “plastered”  onto  the  resistant  bedrock  outcrop  under  very 
high  pressure.  Numerous  drumlins  are  found  in  this  region.  The  thickness  of  the  till  in  the 
drumlins  can  vary  from  75  to  200  feet  (Frimpter,  1972). 

The  overburden  at  Site  1  consists  primarily  of  grey  to  dark  grey,  very  dense,  poorly  sorted 
glacial  till,  overlain  by  brown  weadiered  till  also  referred  to  in  the  SI  as  “ablation  till”  (E.C. 
Jordan,  1989).  The  “ablation  till”  term  is  not  considered  correct  because  ablation  till  is  material 
contained  within  a  glacier  that  is  deposited  as  ice  melts.  It  is  less  dense  than  lodgement  till  and 
is  often  of  different  composition  than  the  underlying  lodgement  till.  The  less  dense  till  at  this 
site  is  interpreted  to  be  a  product  of  the  weathering  of  the  underlying  lodgement  till  and  any  site- 
specifrc  reference  to  this  stratum  will  be  referred  to  herein  as  weathered  till.  The  upper  till  unit 
tends  to  contain  more  sands  in  the  vicinity  of  Site  1  (Dames  and  Moore,  1986).  The  SI  also 
identified  a  thin,  discontinuous  layer  of  “slope  wash”  or  lacustrine  material  at  lower  elevations 
that  was  not  separately  mapped.  SI  grain  size  analyses  of  12  soil  samples  generally  were 
described  as  “well-graded  material  with  a  fine  fraction”  (smaller  than  200  sieve)  of  27  to  55 
percent  and  “a  slight  bimodal  grain  size  distribution.  ” 

3.3  Soils 

Soils  at  the  site  are  mapped  as  “Udorthents,  Smoothed”  (Soil  Conservation  Service  [SCS], 
1975).  This  soil  unit  is  assigned  to  any  area  that  has  been  subject  to  activities  such  as  regrading. 
Surroimding  undisturbed  soil  units  are  mapped  primarily  as  Mardin-&ie  gravelly  silt  loams, 
which  are  described  as  upland  glacial  till  deposits  (Figure  3-5).  These  soils  are  categorized  as 
gently  sloping  to  sloping,  deep,  moderately  well  drained  to  somewhat  poorly  drained,  medium 
textured  soils  (E.C.  Jordan,  1989).  Records  indicate  that  the  roads  and  runways  on  the  Base 
were  constructed  using  fill  from  local  sources,  which  would  be  primarily  the  same  class  of  soil 
(E.C.  Jordan,  1989). 
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3.4  Surface  Hydrology 


The  Base  has  few  surface  water  features.  Surface  water  runoff  at  the  Base  is  controlled  by  a 
storm  water  drain  system  (Figure  3-6).  Storm  water  over  the  majority  of  the  Base  flows  via  this 
storm  water  system  into  Recreation  Pond  south  of  the  Base.  In  the  vicinity  of  Site  1,  storm 
water  runoff  is  not  captured  by  the  drainage  system.  Stormwater  runoff  from  the  northwestern 
portion  of  the  landfill  flows  overland  to  a  drainage  swale  on  the  western  side  of  the  crushed 
stone  Patrol  Road  and  then  north  to  a  culvert  running  under  the  road.  Discharge  from  the 
culvert  continues  to  flow  eastward  eventually  entering  a  wetland  area  which  is  drained  by 
Murphy’s  Gulch,  located  east  of  Site  1. 

From  the  southwestern  portion  of  the  landfill,  stormwater  runoff  flows  via  a  channel  which  runs 
along  the  southern  boundary  of  the  fill  material.  Based  on  visual  observations,  this  channel  was 
either  excavated  for  storm  water  drainage  or  has  been  severely  eroded  over  time.  This  channel 
terminates  at  the  toe  of  the  steep  side  slope.  Discharge  from  this  channel  then  continues  to  flow 
overland  until  eventually  entering  the  wetland  area  drained  by  Murphy’s  Gulch.  Stormwater 
runoff  originating  from  the  steep  side  slope  of  the  landfill  flows  eastward  as  overland  flow, 
entering  small  local  channels,  and  eventually  entering  the  wetland  area  drained  by  Murphy’s 
Gulch. 

The  area  surrounding  Site  1  to  the  west  has  only  been  developed  since  approximately  1987. 
Prior  to  this  development  the  crushed  rock  Patrol  Road  did  not  exist,  and  storm  water  runoff  was 
allowed  to  flow  over  the  side  slope.  This  runoff  flowed  to  the  pond  area  north  of  Site  1,  with 
the  overflow  eventually  reaching  Murphy’s  Gulch. 

Murphy’s  Gulch  also  receives  runoff  from  the  New  Windsor  Landfill.  After  entering  Murphy’s 
Gulch  surface  water  flows  north  and  east  imder  Route  87.  This  water  then  flows  through 
Murphy’s  Gate,  a  diversion  structure  which  formerly  diverted  water  into  Lake  Washington. 
This  gate  has  been  closed  due  to  the  potential  for  the  introduction  of  contamination  into  Lake 
Washington,  the  source  of  which  has  not  yet  been  determined.  This  surface  water  eventually 
flows  into  Brookside  Pond  and  Quassaic  Creek.  Quassaic  Creek  discharges  into  the  Hudson 
River.  Drainage  patterns  for  the  area  downgradient  of  Site  1  are  illustrated  in  Figure  3-7. 

3.5  Regional/Local  Hydrogeology 

Regional  groundwater  flow  in  the  vicinity  of  Site  1  is  southeast  towards  the  Hudson  River,  based 
on  the  elevations  of  surface  water  bodies  located  near  the  Base.  Groundwater  movement  occurs 
primarily  in  the  weathered  till,  the  underlying  lodgement  till  to  a  lesser  extent,  and  in  the 
underlying  bedrock.  However,  the  Normanskill  Formation  and  underlying  bedrock  tend  to  have 
low  permeabilities,  and  are  poor  sources  of  groundwater  (E.C.  Jordan,  1989).  A  well  drilled 
to  a  depth  of  more  than  1,000  feet  in  1987  yielded  less  than  10  gallons  per  minute  (gpm). 
Groundwater  flow  in  the  bedrock  is  primarily  controlled  by  joints,  fractures  and  bedding  planes 
(Frimpter,  1972). 
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Groundwater  was  encountered  at  a  depths  varying  from  approximately  30  to  5  feet  below  grade, 
in  the  vicinity  of  Site  1  (E.C.  Jordan,  1989).  The  groundwater  was  believed  to  be  perched  on 
top  of  the  bedrock.  In  addition,  during  the  drilling  of  monitoring  wells  SW-01,  SW-02  and  SW- 
03  for  the  Site  2  hydrogeologic  investigation,  abundant  groundwater  was  encountered  under 
pressure  in  the  weadiered  bedrock  zone  (Dames  and  Moore,  1986). 

Based  on  potentiometric  data  obtained  from  the  monitoring  wells  and  multi-level  piezometers 
installed  as  part  of  the  SI,  groundwater  flow  in  the  till  and  fractured  shale  was  interpreted  to  be 
eastward,  towards  the  toe  of  the  former  landfill.  The  horizontal  hydraulic  gradient  in  the  area 
of  Site  1  (i.e.,  between  JTB-IOIB  and  JTB-108B)  was  calculated  to  be  0.07  feet  per  foot  (ft/fl). 
SI  groundwater  contours  for  Site  1  area  are  illustrated  in  Figure  3-8.  Mohitoring  well 
construction  details  for  wells  located  in  the  vicinity  of  Site  1  are  provided  in  Section  5.  SI 
monitoring  well  construction  diagrams  are  provided  in  Appendix  A,  Basewide  Site  Inspection 
Data. 

Vertical  gradients  were  downward  at  all  locations  except  at  multi-level  piezometers  JTB-108  and 
JTB-110.  Downward  hydraulic  gradients  in  the  bedrock  were  calculated  to  range  from  0.005 
to  0.239  ft/ft.  Downward  gradients  in  the  till  were  calculated  to  range  from  0.515  to  0.878  ft/ft. 
Upward  gradients  were  found  to  range  from  0.01  to  0.03  ft/ft.  The  fact  that  downward 
gradients  were  encountered  on  the  up-slope  side  of  the  landfill  and  upward  gradients  were 
encountered  closer  to  Murphy’s  Gulch  suggests  that  groundwater  from  the  vicinity  of  Site  1  is 
likely  discharging  into  Murphy’s  Gulch. 

During  the  Site  2  hydrogeologic  investigation  performed  by  Dames  &  Moore,  estimates  of  the 
hydraulic  conductivity  of  the  weathered  fractured  shale  bedrock  layer  were  made  by  performing 
in-situ  variable  head  recovery  slug  tests  on  monitoring  wells  SW-01,  SW-02  and  SW-03.  The 
average  estimate  for  the  three  wells  using  the  Hvorslev  lag-time  method  is  5.6  x  10'^  centimeters 
per  second  (cm/sec)  (Dames  and  Moore,  1986).  Rising-head  slug  tests  were  also  performed  by 
E.C.  Jordan  on  the  four  monitoring  wells  installed  as  part  of  the  SI.  None  of  these  wells  were 
screened  across  the  groundwater  table.  Based  on  this  testing  the  average  hydraulic  conductivity 
of  the  lodgement  till  was  found  to  be  4.19  x  10'^  cm/sec  (E.C.  Jordan,  1989).  One  test 
performed  within  the  weathered  till  yielded  a  hydraulic  conductivity  of  4.20  x  10'^  cm/sec. 

3.6  Groundwater  Usage 

Groundwater  usage  in  the  vicinity  of  the  Base  appears  to  be  limited  to  areas  in  which  town  water 
is  not  being  supplied,  where  it  was  assumed  tiiat  groundwater  is  used  as  the  potable  water 
supply.  These  areas  include: 

•  Route  17K,  west  of  the  Throughway  to  East  Coldenham. 

•  Orr  Avenue,  west  of  Union  Avenue. 

•  Liner  Avenue,  west  of  Union  Avenue  and  east  of  the  Thruway. 

•  Silver  Stream  and  Liner  Roads,  from  Route  207  to  the  Thruway. 

•  All  residences  and  businesses  south  of  Route  207  in  New  Windsor. 
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ANEPTEK  interviewed  the  Town  of  New  Windsor  Water  Supply  Engineer  and  the  Town  of 
Newburgh  Tax  Receiver  and  Building  Inspector  to  determine  where  groundwater  is  used  in  the 
vicinity  of  the  Base  and  to  verify/update  the  information  presented  in  the  SI  Report.  The 
interviewed  officials  indicated  that  there  still  is  no  service  along  any  part  of  Orr  Avenue.  Water 
mains  have  been  installed  along  Route  17K,  however,  not  every  home  or  facility  is  hooked-up. 
This  information  indicates  continued  use  of  private  wells  for  potable  water.  Also,  not  all  homes 
and/or  facilities  located  in  areas  in  which  town  water  is  available  are  connected  to  the  town 
water  supply.  Water  distribution  lines,  lots  served  by  known  water  wells,  and  areas  supplied 
by  individual  water  supply  wells  are  shown  on  Figure  3-9.  According  to  the  Newburgh  Building 
Inspector,  municipalities  do  not  keep  records  on  individual  wells,  therefore  it  is  impossible  to 
determine  in  which  formation  individual  wells  are  completed  or  exactly  where  they  are  located. 

3.7  Climate 

Most  of  the  climatic  data  for  the  Base  were  obtained  from  stations  located  at  West  Point,  New 
York  (SCS,  1975)  and  the  Stewart  Air  Force  Base  (National  Climatic  Data  Center  [NCDC], 
1995).  The  climate  in  the  area  is  categorized  as  humid  continental.  The  average  daily 
temperature  is  51.6'’Fahrenheit  (F),  with  cold  winters  and  moderately  warm  summers.  The 
lowest  average  daily  minimum  temperature,  19.2°F,  occurs  in  January,  and  the  highest  average 
daily  maximum  temperature,  86.3 ®F  occurs  in  July.  The  average  wind  speed  is  8  knots,  with 
a  predominant  westerly  wind  direction.  The  highest  wind  speed  recorded  at  the  Base  was  84 
knots,  which  occurred  in  June. 

The  average  annual  rainfall  is  48.01  inches.  The  rainiest  month  is  May,  with  an  average  rainfall 
of  3.94  inches.  Typically,  there  are  8  to  11  days  of  measurable  rainfall  each  month.  The 
average  annual  net  precipitation  is  14  inches  (precipitation  minus  (-)  evapotranspiration). 
February  and  March  are  the  snowiest  months,  with  average  snowfalls  of  11.4  and  10.1  inches, 
respectively. 

3.8  Ecology 

No  threatened  or  endangered  habitats  are  located  in  the  vicinity  of  Site  1  or  within  a  two-mile 
radius.  A  wetland  area  is  located  to  the  east  of  Site  1,  however,  this  area  is  not  identified  as  a 
NYSDEC-regulated  wetland.  Six  NYSDEC-regulated  wetlands  are  located  within  a  two-mile 
radius.  Only  one  of  these  wetland  areas  is  located  within  the  downstream  pathway  from  the  site. 
Area  NB-29  is  located  approximately  7,000  feet  downstream  of  Site  1. 
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SECTION  4.0 


4.0  FIELD  PROGRAM 

This  section  presents  a  general  discussion  of  the  field  program  implemented  as  part  of  the  Site 
1  CL  Section  4.1  presents  a  summary  of  the  overall  approach  to  the  Cl  field  program. 
Deviations  from  the  approved  Cl  work  plan  (ANEPTEK,  1995b)  are  listed  in  Section  4.2. 
Sections  4.3,  4.4,  and  4.5  present  general  descriptions  of  the  on-site  screening  and  sampling  and 
analysis  performed  during  the  field  program  at  Site  1. 

4.1  Summary 

The  field  program  was  implemented  in  accordance  with  the  Cl  work  plan  (ANEPTEK,  1995b), 
except  as  noted  in  Section  4.2,  Deviations  from  the  Work  Plan.  The  planned  and  executed  field 
programs  are  summarized  on  Table  4-1.  A  summary  of  sampling  intervals  and  associated 
analyses  is  presented  on  Table  4-2.  A  listing  of  the  analytical  methods  used  for  each  analysis 
performed  is  presented  in  Table  4-3.  The  initial  mobilization  for  the  field  program  took  place 
on  June  13, 14,  and  15,  1995.  The  second  mobilization  started  on  September  7, 1995  and  ended 
December  6,  1995.  The  third  mobilization  occurred  from  July  22,  1996  through  August  15, 
1996. 

4.1.1  Objectives 

The  field  program  was  designed  to  achieve  the  following  objectives: 

•  Obtain  current  groundwater  flow  data. 

•  Define  current  groundwater  quality  in  both  the  shallow  and  deeper  portions  of  the  aquifer 
downgradient  of  the  landfill. 

•  Define  current  surface  water  quality  within  the  stream  known  as  Murphy’s  Gulch. 

•  Determine  the  potential  for  explosive  gas  generation  and  migration  within  and 

immediately  around  the  fill  material. 

•  Determine  settlement  characteristics  and  slope  stability  of  the  fill  material  to  support 
engineering  analyses  and  ensure  an  appropriate  cover  system  design. 

4.1.2  Approach 

The  field  program  included  checking  for  explosive  gas  around  and  over  the  landfill,  installing 
and  monitoring  slope  stability  monuments,  construction  and  monitoring  of  settlement  pads, 
excavation  of  test  pits,  and  the  installation  of  groundwater  monitoring  wells  and  the  collection 
of  groundwater  and  surface  water  samples  for  chemical  analysis.  All  groundwater  and  surface 
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LABORATORY  ANALYTICAL  PROGRAM  S 


-  New  York  Code  of  Rules  and  Regulations  1 .  The  last  six  digits  of  the  sample  designations  identifies  the  date  of 

sample  collection  by  month,  day,  and  year,  respectively. 

2.  Each  set  of  analytical  parameters  as  required  in  6  NYCRR  Part  360-2.11. 


TABLE  4-3 

SUMMARY  OF  ANALYTICAL  METHODS 
STEWART  AIR  NATIONAL  GUARD  BASE 
NEWBURGH,  NEW  YORK 


PARAMETER 

METHOD 

REFERENCE 

LEACHATE  INDICATORS 

Total  Kjeldahl  Nitrogen 

SM174500  NH3E 

1 

Ammonia 

SM174500  NH3  H 

1 

Nitrate-Nitrite 

SM174500  N03  F 

1 

Chemical  Oxygen  Demand 

EPA  410.2 

2 

Biochemical  Oxygen  Demand 

EPA  405.1 

2 

Total  Organic  Caihon 

EPA  415.2 

2 

Total  Dissolved  Solids 

EPA  160.1 

2 

Sulfate 

EPA  375.4 

2 

Alkalinity 

SM172320-B 

1 

Phenols 

EPA  420.1 

2 

Chloride 

SM174500-CLB 

1 

Bromide 

EPA  300 

2 

Total  Hardness  as  CaCOa 

EPA  200.7 

2 

Color 

EPA  110.2 

2 

INORGANIC  PARAMETERS 

Aluminum 

EPA  200.7 

2 

Antimony 

EPA  200.7 

2 

Arsenic 

EPA  206.2 

2.3 

Barium 

EPA  200.7 

2 

Beryllium 

EPA  200.7 

2 

Boron 

EPA  200.7 

2 

Cadmium 

EPA  200,7 

2 

Calcium 

EPA  200,7 

2 

Chromium 

EPA  200,7 

2 

Cobalt 

EPA  200.7 

2 

Copper 

EPA  200.7 

2 

Cyanide,  Total 

EPA  335.2 

2 

Hexavalent  Chromium 

SM183500Cr-D 

4 

Iron 

EPA  200,7 

2 

Lead 

EPA  239,2 

2.3 

Magnesium 

EPA  200.7 

2 

Managnese 

EPA  200.7 

2 

Mercury 

EPA  245.1 

2 

Nickel 

EPA  200,7 

2 

Potassium 

EPA  200.7 

2 

Selenium 

EPA  270.2 

2.3 

Silver 

EPA  200.7 

2 

Sodium 

EPA  200.7 

2 

Thallium 

EPA  279.2 

2,3 

Vanadium 

EPA  200.7 

2 

Zinc 

EPA  200.7 

2 

ORGANIC  PARAMETERS 

Chloromethane 

EPA  624 

5 

Bromomethane 

EPA  624 

5 

Vinyl  chloride 

EPA  624 

5 

Chloroethane 

EPA  624 

5 

Methylene  chloride 

EPA  624 

5 

Acetone 

EPA  624 

5 

Carbon  disulfide 

EPA  624 

5 

1,1-DichIoroethene 

EPA  624 

5 

1 ,1-Dichloroethane 

EPA  624 

5 
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TABLE  4-3  (cont.) 

SUMMARY  OF  ANALYTICAL  METHODS 
STEWART  AIR  NATIONAL  GUARD  BASE 
NEWBURGH,  NEW  YORK 


PARAMETER 

METHOD 

REFERENCE 

ORGANIC  PARAMETERS 

l,2-Dichlof06theae  (total) 

EPA624 

5 

Oiloroform 

EPA624 

5 

1 ,2-Dichloroethane 

EPA624 

5 

2>Butanone 

EPA624 

5 

1 , 1 ,  l-Trichk)roediane 

EPA624 

5 

Carbon  tetrachloride 

EPA624 

5 

Vinyl  acetate 

EPA624 

5 

Bromodichloromediane 

EPA624 

5 

1 ,2<Dtchloropropane 

EPA624 

5 

cU*l  ,3-Dichloropropene 

EPA624 

5 

Trichloroethene 

EPA624 

5 

Benzene 

EPA624 

5 

Dibromochloromethane 

EPA624 

5 

trins-1 ,3-Dichloropropene 

EPA624 

5 

1 , 1 ,2-T  richloroethanc 

EPA  624 

5 

Bromoform 

EPA624 

5 

4-Methyl-2-pentanone 

EPA  624 

5 

2-Hexanoae 

EPA  624 

5 

1 , 1 ,2,2-Tctrachlorocthane 

EPA  624 

5 

Tetrachloroethene 

EPA  624 

5 

Toluene 

EPA  624 

5 

Chlorobenzene 

EPA  624 

5 

Ethylbenzene 

EPA  624 

5 

Styrene 

EPA  624 

5 

Xylenes,  Total 

EPA  624 

5 

1 ,2-Dichlorobenzene 

EPA  624 

5 

1 ,3-Dichlorobenzene 

EPA  624 

5 

1 ,4-Dichlorobenzene 

EPA  624 

5 

1 , 1 , 1 ,2-Tetrachloroediane 

EPA  624 

5 

1 ,2,3-Trichloropropane 

EPA  624 

5 

Trichlorofluoromethane 

EPA  624 

5 

Acrylonitrile 

EPA  624 

5 

Bromochloromedume 

EPA  624 

5 

1 ,2-Dibromomethane 

EPA  624 

5 

1 ,2-Dibromo-3-chloropropane 

EPA  624 

5 

Dibromomethane 

EPA  624 

5 

trans-1 ,4-dichloro-2-butene 

EPA  624 

5 

lodomethane 

EPA  624 

5 

GEOTECHNICAL  PARAMETERS 

Particle  Size  Distribution 

ASTM  D  422 

6 

REFERENCE 

1)  "Standard  Methods  for  &e  Examination  of  Water  and  Wastewater",  17th  Edition,  1989. 

2)  "Methods  for  Chemical  Analysis  of  Water  and  Wastewater",  EPA-600/4-79-020,  March  1983. 

3)  Atomic  Absorption  -  Furnace  Technique. 

4)  "Standard  Methods  for  the  Examination  of  Water  and  Wastewater",  18th  Edition,  1992. 

5)  Federal  Roister,  V.  50  No.  3,  January  4,  1985. 

6)  ’’Book  of  ASTM  Standards"  1995. 
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water  samples  were  submitted  to  an  off  site  laboratory  for  the  full  list  of  Baseline  Parameters 
as  specified  in  6  NYCRR  Part  360-2.11  and  listed  in  Table  4-3. 

All  off-site  laboratory  analyses  were  performed  by  EnviroTest  Laboratories,  a  New  York  State 
certified  laboratory.  Analyses  were  performed  in  accordance  with  their  respective  analytical 
methods  as  listed  in  Table  4-3. 

4.2  Deviations  from  the  Work  Plan 

The  following  is  a  summary  of  deviations  from  the  work  plan.  Field  change  request  forms  are 
presented  in  Appendix  B. 

•  Two-inch  inside  diameter  (ID)  groundwater  monitoring  wells  were  installed,  instead  of 
4-inch  ID  wells  as  proposed  in  the  work  plan.  Drilling  the  borehole  for  a  4-inch  well 
was  not  practical  due  to  the  tightness  of  the  subsurface  material.  The  reduction  of  the 
well  diameter  did  not  affect  the  overall  quality  of  the  program. 

•  The  two  upgradient,  overburden  groundwater  monitoring  wells  were  not  installed  due  to 
the  absence  of  groundwater  in  the  overburden  to  the  west  of  the  landfill.  This  change 
also  did  not  affect  the  overall  quality  of  the  program. 

•  Well  development  procedures  were  altered  such  that  only  a  volume  of  water  equivalent 
to  the  volume  of  water  lost  during  drilling  was  removed,  instead  of  three  times  that 
volume.  This  change  was  required  due  to  the  relatively  slow  recharge  of  most  of  the 
wells.  This  change  did  not  affect  the  overall  quality  of  the  program,  as  based  on  visual 
observations,  the  only  water  lost  during  drilling  was  lost  at  the  ground  surface. 

•  An  additional  groundwater  monitoring  well  pair  was  installed  to  the  south  of  the  landfill. 
This  change  was  necessary,  due  to  an  apparent  radial  component  of  groundwater  flow 
direction  beneath  the  southwestern  portion  of  the  landfill.  This  addition  of  a  well  pair 
increased  the  overall  quality  of  the  field  program  as  groundwater  quality  to  the  south  of 
the  landfill  would  not  have  been  defined  without  this  well  pair. 

4.3  Field  Investigation  Activities 

This  section  presents  general  descriptions  for  each  of  the  field  activities  performed  as  part  of  the 
Cl.  Results  of  each  of  these  activities  are  presented  in  Section  5.0  of  this  report. 

4.3.1  Explosive  Gas  Investigation 

In  accordance  with  6  NYCRR  Part  360-2. 15(a)(2)  an  explosive  gas  survey  was  performed  at  Site 
1.  Initially,  this  investigation  was  to  include  the  installation  of  three  landfill  gas  monitoring 
wells  to  the  west  of  the  landfill  to  determine  if  subsurface  migration  of  explosive  gas  to  the  west 
of  the  landfill  could  potentially  pose  safety  risks  (ANEPTEK,  1995a).  Groundwater  was 
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anticipated  to  be  present  at  a  depth  of  approximately  25  to  30  feet  bgs,  based  on  available 
information  and  the  measurement  of  the  depth  to  groundwater  in  a  nearby  existing  monitoring 
well.  During  advancement  of  the  landfill  gas  monitoring  well  soil  borings,  groundwater  was 
initially  encountered  at  a  depth  of  10.5  feet  bgs  in  the  fust  soil  boring.  During  advancement  of 
the  second  soil  boring,  the  hollow  stem  auger  was  unable  to  advance  deeper  than  16  feet  bgs. 
Both  of  these  boreholes  were  allowed  to  remain  open,  with  augers  in  place  and  covered.  The 
next  morning  water  had  risen  to  a  depth  of  6.5  feet  bgs  in  the  first  soil  boring  and  10.5  feet  bgs 
in  the  second  boring. 

Due  to  these  findings,  it  was  concluded  that  the  permeability  of  the  subsurface  materials  is  low 
enough  to  restrict  significant  subsurface  gas  migration  west  of  the  landfill.  The  presence  of 
vadose  zone  moisture  in  the  soils  indicates  that  the  subsurface  soils  drain  slowly  after 
precipitation  events.  The  long-term  presence  of  moisture  would  increase  the  resistance  to 
significant  subsurface  gas  migration  to  the  west  of  the  landfill.  Based  on  these  observations,  it 
would  be  anticipated  that  explosive  gas,  if  present,  will  migrate  vertically  upward  through  the 
fill  material  or  along  the  fill  material/native  material  interface. 

During  a  subsequent  conversation  with  representatives  from  NYSDEC,  it  was  agreed  that  the 
installation  of  the  proposed  landfill  gas  wells  would  not  be  required.  As  agreed  to  with 
NYSDEC,  the  explosive  gas  investigation  was  performed  using  a  “slam  bar”  around  the 
perimeter  and  over  the  fill  material.  The  “slam  bar”  was  used  to  advance  holes  approximately 
2  to  4  feet  deep.  Once  the  “slam  bar”  was  removed  from  each  hole,  the  air  at  the  opening  of 
the  hole  was  monitored  using  a  Foxboro®  108  Organic  Vapor  Analyzer  (OVA)  flame  ionization 
detector  (FID)  and  a  Bacharach®  Sentinnel  44,  4-gas  meter.  The  Bacharach®  4-gas  meter  is 
capable  of  detecting  the  percent  oxygen  and  percent  lower  explosive  limit  (LEL)  of  the 
atmosphere,  and  the  presence  of  carbon  monoxide  and  hydrogen  sulfide  gas. 

As  required  in  6  NYCRR  Part  360-2. 15(a)(2)  and  in  accordance  with  the  work  plan  (ANEPTEK, 
1995b),  measurements  were  taken  at  maximum  intervals  of  100  feet  around  the  perimeter  of  the 
fill  material.  Readings  were  also  taken  using  the  “slam  bar”  method  over  the  fill  material  itself 
to  evaluate  the  potential  for  significant  gas  migration  upwards  through  the  fill  material.  All 
nearby  storm  drains,  culverts,  groundwater  monitoring  wells,  and  piezometers  were  also 
monitored  for  the  presence  of  explosive  gas  using  the  FID  and  the  4-gas  meter. 

4.3.2  Leachate  Investigation 

In  accordance  with  6  NYCRR  Part  360-2. 15(a)(3)  a  surface  leachate  investigation  was  performed 
of  the  surface  and  around  the  fill  material  on  June  13,  1995.  The  leachate  investigation 
performed  included  a  complete  visual  reconnaissance  of  the  entire  landfill  surface  and  the  area 
between  the  toe  of  the  landfill  and  the  nearby  Murphy’s  Gulch  to  the  east.  Any  leachate 
outbreaks  were  to  be  sampled  for  chemical  analysis. 
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4.3.3  Test  Pit  Excavation 


In  order  to  confirm  the  lateral  extent  of  fill  material  determined  during  the  SI  magnetometer 
survey,  a  series  of  test  pits  were  excavated  around  the  landfill  perimeter.  All  test  pits  were 
excavated  in  accordance  with  the  procedures  outlined  in  Standard  Operating  Procedure  (SOP) 
No.  3  in  Appendix  C  of  the  work  plan  (ANEPTEK,  1995b).  During  excavation,  field 
observations  were  recorded  on  the  appropriate  test  pit  logs. 

4.3.4  Soil  Borings 

Soil  borings  were  advanced  during  the  Cl  to  collect  subsurface  soil  samples,  define  site  geology, 
and  to  install  the  groundwater  monitoring  wells.  Soil  borings  were  advanced  using  a  CME-75 
track-mounted  drill  rig  by  two  methods:  (1)  hollow-stem  angering  in  accordance  with  American 
Society  for  Testing  and  Materials  (ASTM)  Method  D1452,  and  (2)  drilling  and  core  barrel 
sampling  in  accordance  with  ASTM  Method  D2113,  followed  by  advancing  steel  casing.  Soil 
boring  locations  are  presented  in  Figure  4-1.  Soil  borings  advanced  as  part  of  other  IRP 
activities  are  included  in  Figure  4-1 .  Data  obtained  from  these  additional  soil  borings  were  used 
in  conjunction  with  data  obtained  from  soil  borings  advanced  for  the  Site  1  Cl  to  fully  define 
the  hydrogeologic  conditions  at  the  site.  All  soil  borings  were  performed  by  East  Coast-Thomas 
Drilling  Company. 

At  each  location,  soil  borings  were  initially  advanced  using  8.25-inch  outside  diameter  (OD) 
hollow  stem  augers  in  accordance  with  SOP  No.  2  in  Appendix  C  of  the  work  plan  (ANEPTEK, 
1995b),  until  split-spoon  refusal  occurred  and  the  hollow  stem  auger  could  no  longer  be 
advanced.  Drilling  and  soil  sample  collection  were  then  performed  with  a  5-foot  long  diamond- 
bit  NX-type  core  barrel  sampler.  This  method  was  also  used  to  collect  bedrock  cores  in  those 
borings  that  were  advanced  into  bedrock.  After  an  interval  of  soil  was  cored,  steel  casing  were 
advanced  into  the  borehole  to  case  off  the  soils.  For  the  Site  1  Cl,  soil  borings  were  advanced 
only  at  the  proposed  monitoring  well  locations.  At  the  location  of  each  monitoring  well  pair, 
the  deeper,  bedrock  well  was  drilled  first,  with  soils  and  rock  being  logged  continuously  to  the 
bottom  of  the  borehole.  Soils  were  not  logged  during  advancement  of  the  soil  borings  for  the 
installation  of  the  adjacent  shallow  wells,  as  agreed  to  with  NYSDEC. 

4.3.5  Monitoring  Well  Installation  and  Development 

Monitoring  wells  were  installed  for  the  collection  of  groundwater  samples,  definition  of 
groundwater  flow  characteristics,  and  the  determination  of  aquifer  properties.  Monitoring  wells 
were  installed  in  boreholes  advanced  as  described  in  Section  4.3.4.  All  wells  were 
constructed  of  2-inch  ID  Schedule  40  polyvinyl  chloride  (PVC)  with  0.10-slot  wire- wrap  screen 
covered  with  a  filter  sock.  Figure  4-1  presents  the  locations  of  each  monitoring  well. 
Monitoring  wells  MW-01,  MW-04,  MW-05,  MW-07,  MW-09,  MW-11,  and  MW-14  were 
screened  in  shallow  bedrock.  Monitoring  wells  MW-06,  MW-08,  MW-10,  MW-12,  and  MW-15 
were  screened  within  the  overburden.  Monitoring  wells  MW-01  and  MW-04  were  installed  in 
areas  which  are  not  downgradient  of  the  landfill  and  groundwater  within  these  wells  is  therefore 
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considered  to  be  representative  of  background  conditions.  Monitoring  wells  MW-01,  MW-09, 
and  MW-10  were  installed  as  part  of  other  on-going  IRP  activities  at  the  Base.  All  wells  were 
developed  by  surging  with  a  surge  block,  followed  by  pumping  with  a  check-valve  lift  pump,  in 
accordance  with  SOP  No.  4  in  Appendix  C  of  the  work  plan  (ANEPTSK,  1995b). 

4.3.6  In-situ  Aquifer  Testing 

In-situ  (slug)  tests  were  performed  on  all  wells  installed  for  this  investigation,  to  provide  an 
estimate  of  aquifer  hydraulic  conductivity.  Slug  tests  were  performed  on  7  wells  installed  as  part 
of  the  Cl  field  program.  Data  from  an  additional  4  wells,  which  were  tested  as  part  of  other  on¬ 
going  IRP  activities,  were  used  in  conjimction  with  the  Cl  wells  to  provide  a  more  complete  set 
of  aquifer  hydraulic  conductivity  data  points.  The  basic  test  procedure  is  described  in  several 
papers  in  the  technical  literature,  including  Bouwer  and  Rice  (1976)  as  well  as  SOP  No.  11  in 
Appendix  C  of  the  work  plan  (ANEPTEK,  1995b). 

The  test  data  were  recorded  with  a  In-Situ®  Hermit  2000  digital  data  logger  connected  to  a 
pressure  transducer  via  a  cable.  After  the  test  was  completed,  the  data  were  downloaded  from 
the  data  logger  to  a  computer  for  storage  and  analyzed  in  the  office  by  the  Bouwer  and  Rice  slug 
test  analytical  procedure  (Bouwer,  1989).  See  Section  5. 1.2.4  for  a  detailed  discussion  of 
analytical  methods  and  results. 

4.3.7  Groundwater  Sampling 

Monitoring  wells  were  sampled  with  dedicated  Teflon®  bailers,  in  accordance  with  SOP  No.  5 
in  Appendix  C  of  the  work  plan  (ANEPTEK,  1995b).  All  samples  were  submitted  for  off-site 
laboratory  analysis  for  the  parameters  listed  in  Table  4-3. 

4.3.8  Surface  Water  Sampling 

Three  surface  water  samples  were  collected  from  Murphy’s  Gulch  to  determine  whether  the 
landfill  may  be  adversely  impacting  surface  water  quality  in  the  nearby  stream.  All  surface  water 
samples  were  collected  by  filling  the  sample  containers  directly  from  the  stream,  in  accordance 
with  the  work  plan  (ANEPTEK,  1995b).  Surface  water  samples  were  submitted  to  the  offsite 
laboratory  for  chemical  analysis  for  the  parameters  listed  in  Table  4-2.  Surface  water  sample 
locations  are  presented  in  Figure  4-1. 

At  the  time  of  sample  collection,  two  surface  water  bodies  were  noted  to  be  present  in  the 
vicinity  of  Miuphy’s  Gulch.  One  of  these  surface  water  bodies,  the  one  closer  to  the  New 
Windsor  Landfill,  appeared  to  be  a  man-made  drainage  swale.  These  two  surface  water  bodies 
both  empty  into  the  small  sedimentation  pond,  with  the  overflow  from  this  pond  forming 
Murphy’s  Gulch.  As  it  was  unclear  as  to  which  of  these  surface  water  bodies  was  the  actual 
upstream  portion  of  Murphy’s  Gulch,  one  of  the  three  surface  water  samples  was  collected  from 
the  apparent  man-made  drainage  swale.  In  collecting  the  two  samples  from  the  apparent  natural 
Murphy’s  Gulch,  the  first  sample  was  collected  from  a  location  downstream  of  the  area  in  which 
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any  influence  from  the  landfill  would  be  introduced.  The  second  sample  was  collected  upstream 
of  the  area  from  which  impacts  from  the  landfill  would  be  introduced  and  is  considered  a 
background  sample.  The  sample  collected  from  the  apparent  man-made  drainage  swale  was 
collected  from  the  approximate  mid-point,  at  which  any  influences  from  the  landfill  would  be 
expected  to  be  introduced. 

4.3.9  Vector  SurveyAVetlands  Delineation 

In  accordance  with  6  NYCRR  Part  360-2- 15(a)(4)  a  vector  survey  was  performed  over  the  entire 
landfill.  In  general,  this  survey  included  performing  an  inspection  of  the  landfill  and  surrounding 
area  for  evidence  of  potential  disease  carrying  (i.e.,  mice,  rats,  etc.)  and  burrowing  animals  (i.e., 
rabbits,  groundhogs,  etc.).  Any  evidence  indicating  the  presence  of  such  creatures,  was  to  be 
noted  and  further  evaluated  to  determine  if  an  estimate  of  the  species  population  could  be 
obtained. 

Also,  to  preclude  landfill  cover  construction  operations  from  infnnging  on  adjacent  wetlands,  the 
boundary  of  the  wetlands  associated  with  Murphy’s  Gulch  were  delineated.  Wetlands  in  the 
vicinity  of  Site  1  were  delineated  in  accordance  with  the  guidelines  set  forth  in  the  Army  Corps 
of  Engineers  Wetland  Delineation  Manual  (USAGE,  1987). 

4.3.10  Evaluation  of  Slope  Stability 

In  order  to  monitor  the  fill  material  for  overall  stability  of  the  fill  material,  slope  stability 
monuments  were  installed  over  the  steep  eastern  side  slope  of  Site  1.  Seven  slope  stability 
monuments  were  installed  on  June  13,  1995.  Figure  4-2  presents  the  slope  stability  monument 
locations.  Each  monument  was  constructed  of  4-inch  steel  piping  which  was  hammered  into  the 
existing  interim  landfill  cover.  Initially,  12  monuments  were  intended  to  be  installed  over  the 
side  slope,  as  proposed  in  the  Technical  Memorandum  submitted  by  ANEPTEK  in  Jxme  1995 
(ANEPTEK,  1995a).  However,  due  to  difficulty  (i.e.,  refusal)  advancing  the  4-inch  piping  to 
sufficient  depth,  five  of  the  monuments  were  not  installed.  The  7  monuments  which  were 
successfully  installed  provide  sufficient  data  to  evaluate  the  stability  of  the  side  slope. 

To  provide  control  points  from  which  the  slope  stability  monuments  could  be  referenced,  a 
traverse  was  set  up  around  the  landfill  perimeter.  An  arbitrary  coordinate  system  was  then  set 
up  by  assigning  the  northing  (N)  and  easting  (E)  coordinates  (0N,0E)  to  one  of  the  traverse 
points,  and  using  an  assumed  direction  of  north.  The  slope  stability  monuments  were  then 
surveyed  three  times  over  the  period  of  a  year  to  monitor  any  movement  of  the  fill  material. 

4.3.11  Evaluation  of  Settlement  Characteristics 

Three  concrete  settlement  pads  were  constructed  near  the  top  break  in  the  landfill  slope.  Each 
pad  was  constructed  of  cast-in-place  concrete  with  two  steel  pipe  risers  as  described  in  the  Work 
Plan  (ANEPTEK,  1995b).  Figure  4-3  presents  the  settlement  pad  locations.  The  same  control 
points  and  coordinate  system  set  up  for  the  slope  stability  monuments  was  used  to  monitor  the 
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settlement  pads.  Settlement  pads  were  also  monitored  for  elevation  changes  based  on  an  arbitrary 
datum  of  100  feet,  assumed  at  a  nearby  hydrant. 

4.3.12  Side  Slope  Soil  Sampling  and  Permeability  Evaluation 

In  addition  to  the  work  outlined  in  the  Work  Plan  (ANEPTEK,  1995b),  a  preliminary  evaluation 
of  the  existing  interim  cover  on  the  side  slope  of  the  landfill  was  performed.  This  evaluation  was 
performed  to  support  engineering  design  analysis  to  determine  the  appropriate  closure  approach 
for  the  landfill.  The  evaluation  of  the  existing  cover  consisted  of  using  hand  shovels  to  dig 
through  the  interim  cover  to  determine  the  minimum  thickness  of  the  cover.  Samples  of  the  soils 
removed  during  this  activity  were  placed  into  5  gallon  buckets  and  submitted  to  a  geotechnical 
laboratory  for  grain  size  distribution  analysis  including  sieve  and  hydrometer  testing.  Figure  4-4 
presents  the  approximate  locations  from  which  these  samples  were  collected. 

4.3.13  Surveying 

Test  pits,  staff  gages,  monitoring  wells  and  ground  surface  topography  were  surveyed  by  a  New 
York  Licensed  Land  Surveyor.  Accuracy  of  the  survey  was  within  0.01  feet  for  vertical 
measurements;  0.1  feet  for  horizontal  measurements.  The  survey  was  performed  by  Grevas  & 
Hildreth,  P.C.  Land  Surveyors. 
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SECTION  5.0 


5.0  INVESTIGATION  FINDINGS 

The  results  of  the  Cl  are  presented  in  this  section.  Section  5.1  provides  the  study  area  geologic 
and  hydrologic  results  and  interpretations.  Section  5.2  presents  the  results  of  background 
sampling  analyses.  Section  5.3  discusses  the  results  of  all  geotechnical  field  work  as  well  as 
analytical  laboratory  analyses. 

5.1  Site  Geologic  and  Hydrologic  Investigation  Results 

This  section  discusses  the  geologic  and  hydrologic  fibadings  of  the  Cl.  Data  from  the  associated 
RI  at  Site  2  are  also  included  for  completeness.  Supporting  data  from  previous  investigations 
are  found  in  Appendix  A.  Boring  logs  and  monitoring  well  construction  diagrams  generated 
during  the  investigations  of  Sites  1  and  2  are  provided  in  Appendices  D  and  E,  respectively. 
Appendix  F  contains  all  water  level  data  and  associated  calculations  derived  firom  that  data.  In- 
situ  permeability  test  data  and  analyses  are  provided  in  Appendix  G. 

5.1.1  Geology 

Locations  of  cross  sections  that  illustrate  the  geology  of  the  study  area  are  shown  on  Figure  5-1. 
Cross  sections  A-A’  through  E-E’  are  provided  on  Figures  5-2  through  5-6. 

5.1.1.1  Surficial  Geology 

The  lithology  and  character  of  overburden  soil  samples  observed  during  the  Cl  are  consistent 
with  descriptions  from  previous  investigations  (E.C.  Jordan,  1989).  The  overburden  is 
composed  of  lodgement  glacial  till  that  generally  consists  of  grey,  extremely  dense  clay  and  silt, 
some  fine  to  medium,  subangular  to  angular  gravel,  trace  to  little  sand.  Boulders  are 
occasionally  encountered  at  depth.  The  lodgement  till  was  sufficiently  dense  to  prevent 
advancement  of  the  borehole  by  hollow  stem  auger  drilling  in  the  vicinity  of  Site  1;  therefore, 
borings  were  advanced  by  diamond  bit  coring  and  samples  were  collected  with  a  5-foot  NX  core 
barrel  after  auger  refusal.  The  till  has  no  visible  porosity  and  is  so  compact  that  it  appears 
cemented.  Samples  could  be  broken  apart  for  detailed  examination  only  with  great  difficulty. 
Although  fractures  in  the  till  are  suspected  to  be  present,  they  are  not  visible  in  samples 
collected  for  this  study. 

As  shown  on  Figures  5-2  and  5-4,  the  thickness  of  the  lodgement  till  varies  from  9  to  34.5  feet 
in  the  vicinity  of  Sites  1  and  2.  The  lodgement  till  becomes  thinner  and  less  dense  from  the 
west  to  the  east  side  of  Site  1,  towards  the  toe  of  the  slope  (it  was  not  observed  at  JTB-107)  as 
shown  on  Figure  5-3  (a  north-south  cross  section  across  the  toe  of  the  landfill)  and  Figures  5-4 
and  5-5  (east  west  cross  sections  across  the  landfill).  Although  split  spoons  could  be  advanced 
through  the  less  dense  till,  it  was  still  considered  lodgement  till  due  to  high  blow  counts 
(>  40/ft)  required  to  advance  a  sampler  through  the  soil.  The  lodgement  till  is  thought  to 
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transition  completely  to  weathered  till  near  the  surface,  beneath  the  wetlands  at  lower  elevations, 
although  no  borings  were  advanced  in  this  area. 

Overlying  the  lodgement  till  is  an  interval  of  weathered  till  generally  described  as  brown, 
medium  dense  to  dense,  poorly  sorted,  well  graded  clay  and  silt,  some  to  little  fine  to  medium, 
subangular  to  angular  gravel,  and  little  to  no  sand.  The  weathered  till  is  much  less  dense  than 
the  lodgement  till.  The  boundary  between  the  weathered  and  unweathered  till  is  observed 
between  4  to  18  feet  bgs.  The  contact  is  generally  indicated  by  both  the  color  change,  which 
defmes  the  contact  between  aerobic  and  anaerobic  soil  zones  and  a  sharp  increase  in  blow  counts 
and/or  auger/split  spoon  refusal. 

5.1.1.2  Bedrock  Geology 

The  lithology  and  character  of  bedrock  observed  during  the  Cl  are  consistent  with  descriptions 
from  previous  investigations  performed  by  E.C.  Jordan  (E.C.  Jordan,  1989). 

Bedrock  in  the  immediate  vicinity  west  of  Site  1  is  encountered  at  depths  of  approximately  30 
to  43.5  feet  bgs  (see  Figures  5-2  and  5-4).  Bedrock  in  this  area  is  composed  of  fractured  and 
weathered,  soft,  dark  grey  shale.  Tight  to  open  planar  fractures  were  generally  observed  to  be 
parallel  to  the  bedding  planes  with  a  dip  orientation  of  approximately  40  to  45  degrees  from 
vertical.  At  most  locations  iron  staining  (goethite)  was  observed  within  fractures,  indicating  the 
flow  of  oxygenated  groundwater.  Occasional  subvertical  tight  to  open  non-planar  joints  were 
also  observed  in  some  cores. 

MW-04  was  advanced  to  67  feet  bgs  (28  feet  into  bedrock)  in  order  to  evaluate  the  extent  of  the 
weathered  fractured  shale  zone  contributing  to  groundwater  flow.  The  observed  fractures  at  a 
depth  of  67  feet  bgs  in  MW-04  appeared  to  be  induced  by  the  coring  process,  based  on  the  close 
fit  of  core  pieces  and  the  lack  of  iron  staining  which  indicated  a  fresh  fracture  surface. 

Based  on  the  MW-04  core,  the  weathered  fractured  shale  zone  is  estimated  to  be  approximately 
22  feet.  This  thickness  is  greater  than  the  maximum  thickness  of  10  feet  initially  reported  by 
Dames  and  Moore  (1986)  and  subsequently  reported  by  E.C.  Jordan  (1989).  Although  the 
thickness  of  the  weathered  fractured  shale  bedrock  zone  contributing  to  flow  is  likely  to  vary 
through  the  study  area,  for  the  purposes  of  this  investigation,  the  22-foot  thickness  is  assumed 
to  be  constant  for  calculation  purposes. 

Elevation  calculations  for  the  overburden/bedrock  contact  are  provided  on  Table  5-1  and  are 
shown  on  Figure  5-7.  Figure  5-7  summarizes  significant  lithologic  and  structural  interpretations 
from  SI  and  RI  core  data.  Figure  5-7  shows  that  bedrock  slopes  to  the  east,  with  a  maximum 
elevation  of  approximately  400  feet  msl  in  the  vicinity  of  Site  2.  Also  noted  on  Figure  5-7  are 
indications  of  a  high  degree  of  fracturing  (the  retrieved  core  was  basically  weathered  rubble  with 
a  low  rock  quality  designation  (RQD))  denoted  with  an  “F”,  the  presence  of  slickensides  (“S”) 
and  the  presence  of  calcite  veins  and  lenses  (“C”)  in  the  rock  matrix.  Of 
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TABLE  5-1 

TOP  OF  BEDROCK  ELEVATION  SUMMARY 
STEWART  Am  NATIONAL  GUARD  BASE 
NEWBURGH,  NEW  YORK 


GROUND 

SURFACE 

DEPTH  TO 

BEDROCK 

ELEVATION 

BEDROCK 

ELEVATION 

LOCATION 

(ft  msl) 

(ft  bgs) 

(ft  msl) 

MW-01 

436.40 

31.6 

404.80 

MW-02 

432.90 

30.2 

402.70 

MW-03 

433.70 

32.0 

401.70 

MW-04 

434.20 

45.0 

389.20 

MW-05 

349.90 

21.3 

328.60 

MW-07 

360.10 

16.4 

343.70 

MW-09 

366.20 

10.3 

355.90 

MW-11 

385.90 

18.0 

367.90 

MW-14 

408.80 

42.3 

366.50 

JTB-100 

433.90 

45.6 

388.30 

JTB-103 

432.60 

45.0 

387.60 

JTB-105 

391.80 

25.5 

366.30 

JTB-106 

386.80 

19.6 

367.20 

JTB-107 

364.70 

9.4 

355.30 

JTB-108 

367.40 

12.8 

354.60 

JTB-109 

371.60 

10.4 

361.20 

SB-01 

433.80 

40.0 

393.80 

SB-06 

434.60 

31.5 

403.10 

SB-07 

433.40 

32.8 

400.65 

ABBREVIATIONS 
ft  -  feet 


bgs  -  below  ground  surface 
msl  -  mean  sea  level 
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interest  is  the  distribution  of  bedrock  where  significant  secondary  calcite  veins  are  observed. 
These  cores  were  primarily  found  on  the  eastern  side  of  the  study  area.  Fractures  with 
slickensides  and  highly  fractured  cores  appear  to  be  confined  to  this  area  as  well.  The  change 
in  lithology  and  structural  data  indicate  that  a  fault  zone  may  exist  east  of  Site  1.  The  potential 
orientation  of  this  zone  is  illustrated  by  the  arrow  on  Figure  5-7. 

The  probable  presence  of  a  fault  is  also  indicated  by  larger  scale  lineaments  indicated 
by  topography.  Figure  5-8  is  derived  from  the  United  States  Geological  Survey  (USGS) 
quadrangle  maps  that  encompass  the  study  area.  Superimposed  on  this  map  is  a  rectangle 
encompassing  &e  original  topography  of  the  eastern  area  of  the  Base  obtained  from  the  Base 
grading  plans  (USAGE,  1943).  Lineaments  observed  on  the  USGS  topographic  map  are  marked 
in  black.  A  lineament  identified  in  the  original  topography  is  bracketed  by  two  arrow  heads. 
The  figure  shows  that  the  north-northeast  trending  lineament  observed  in  the  original  topography 
appears  to  be  an  extension  of  a  lineament  on  the  east  side  of  a  drumlin  to  the  northeast  of  the 
Base.  These  lineaments  support  the  interpretation  that  a  fracture  zone  or  fault  is  present  in  the 
vicinity  of  the  study  area. 

5.1.2  Hydrogeology 

This  section  presents  and  summarizes  the  basic  hydrologic  properties  of  the  groundwater  flow 
system  in  the  study  area.  The  evaluation  of  site  hydrogeology  included:  (1)  the  distribution  of 
hydraulic  head  in  both  the  bedrock  and  overburden  aquifers  based  on  measurements  obtained 
during  December  1995,  March  1996,  April  1996,  August  1996;  (2)  calculation  of  vertical  and 
horizontal  hydraulic  gradient;  (3)  estimation  of  effective  porosity;  (4)  calculation  of  hydraulic 
conductivity;  (5)  calculation  of  average  linear  (seepage)  velocity;  and  (6)  surface  water 
measurements. 

Table  5-2  presents  a  summary  of  well  construction  information  for  all  existing  and  newly 
installed  wells  in  the  study  area  that  were  utilized  during  this  investigation.  Piezometers  and 
well  clusters  JTB-lOl/JMW-101  and  JTB-104  installed  during  the  SI  were  destroyed.  In 
addition,  JTB-102  could  not  be  located  during  this  investigation  and  is  presumed  destroyed.  All 
water  level  data  are  summarized  in  Table  5-3.  Supporting  calculations  are  provided  in  Appendix 
F,  Tables  F-1  through  F-3. 

In  general,  groundwater  flow  in  the  study  area  can  be  separated  into  two  interconnected  flow 
systems:  an  upper  flow  system  in  the  overburden,  and  a  lower  system  in  the  underlying  fractured 
bedrock.  The  hydrogeologic  stratigraphy  and  piezometric  data  of  the  study  area  are  illustrated 
in  Figures  5-2  through  5-6.  The  figures  illustrate  that,  in  most  cases,  total  head  in  piezometers 
or  well  clusters  varies  significantly  between  the  overburden  and  bedrock  stratigraphic  units; 
therefore,  vertical  flow  is  an  important  component  of  the  study  area  subsurface  hydrology. 

The  lodgement  till  appears  to  be  a  low  permeability  unit,  especially  in  the  vicinity  of  Site  2 
where  the  unweathered  portion  of  the  till  is  very  thick  (greater  than  20  feet).  Further  to  the 
east,  beneath  Site  1 ,  the  unweathered  and  weathered  till  are  probably  transmissive  to  some  extent 
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*  Total  depth  of  boring  for  multi-level  piezometers  indicate  depth  to  bottom  of  boring  for 
the  (a)  piezometer  and  the  top  of  the  bentonite  seal  between  screens  for  other  intervals, 
bgs  -  below  ground  surface 


TABLE  5-3 

GROUNDWATER  ELEVATION  SUMMARY 
STEWART  AIR  NATIONAL  GUARD  BASE 
NEWBURGH,  NEW  YORK 


GROUNDWATER 

GROUNDWATER 

GROUNDWATER 

GROUNDWATER 

ELEVATION 

ELEVATION 

ELEVATION 

ELEVATION 

MEASUREMENT 

12/8/W 

3/19/96 

4/9/96 

8/15/96 

LOCATION 

(ft  msl) 

(ft  msl) 

(ft  msl) 

(ft  msl) 

MW^l 

406.81 

407.39 

407.37 

407.76 

MW-04 

405.89 

406.33 

406.30 

406.36 

MW-05 

349.17 

350.39 

350.24 

348,08 

MW-06 

348.35 

349.16 

348.79 

346.25 

MW-07 

355.00 

356.97 

356,70 

354.2 

MW-08 

353.54 

355.70 

355.28 

352.24 

MW-09 

357.64 

361.09 

360.52 

358.01 

MW-10 

363.44 

365.46 

364.59 

362.19 

MW-11 

371.95 

374.51 

374.09 

369.5 

MW-12 

383.50 

386.26 

386.63 

382.02 

MW-13 

423.12 

423.94 

423.67 

422.57 

MW-14 

NM 

NM 

NM 

382.54 

MW-15 

NM 

NM 

NM 

398.06 

SW-2 

410.93 

411.99 

411.42 

411.13 

SW-3 

410.76 

411.64 

411.48 

410.74 

JMW-107 

NM 

NM 

362.77 

361.4 

JMW-108 

367.73 

368.62 

368.46 

367.32 

JMW-109 

370.45 

371.37 

371.33 

368.25 

JTB-100  (a) 

424.39 

NM 

426.67 

NM 

JTB-100  (b) 

407.73 

NM 

407.53 

NM 

JTB-103(a) 

414.75 

408.23 

407.12 

407.15 

JTB-103  (b) 

411.39 

408.30 

407.47 

407.05 

JTB-105  (a) 

NM 

NM 

380.75 

378.89 

JTB-105  (b) 

NM 

NM 

380.97 

379.11 

JTB-105  (c) 

NM 

NM 

384.76 

383.04 

JTB-106  (a) 

374.38 

377.95 

377,01 

372.94 

JTB-106  (b) 

374.81 

378.10 

377.36 

373.2 

JTB-107  (a) 

361.14 

362.44 

361.94 

360.52 

JTB-107  (b) 

361.17 

362.99 

361.96 

360.53 

JTB-108  (a) 

NM 

NM 

365.87 

364.92 

JTB-108  (b) 

NM 

NM 

365.69 

364.81 

JTB-109  (a) 

369.76 

370.67 

370.81 

368.05 

JTB-109  (b) 

370.27 

370.81 

371.09 

368.35 

SG-01 

390.31 

NM 

390.83 

390.16 

SG-02 

334.95 

NM 

335.05 

335.00 

SG-03 

333.82 

NM 

333.84 

333.88 

SG-04 

334.15 

NM 

334.29 

NM 

SG-06 

331.25 

NM 

332.57 

331.91 

ABBREVIATIONS  NOTES 

ft  -  feet  Groundwater  elevation 


NM  -  not  measured 
msl  -  mean  sea  level 


calculations  are  found  in  Appendix 
F,  Tables  F-1  through  F-3. 
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given  the  observed  hydraulic  conductivities  in  both  formations  (see  Section  5. 1.2.4). 

5.1.2.1  Horizontal  Flow  and  Gradients 

Of  the  four  rounds  of  water  level  measurements  collected  (Table  5-3),  two  rounds  were  selected 
for  contouring,  the  April  9,  1996  and  August  15,  1996  data.  These  data  were  selected  because 
they  contained  the  most  complete  set  of  measurements.  Water  levels  were  not  obtained  from 
some  of  the  monitoring  wells  and/or  staff  gages  during  the  previous  measurement  rounds. 
Additionally,  these  two  rounds  reflect  a  high  and  a  low  seasonal  groundwater  condition.  Figures 
5-9  through  5-11  present  the  piezometric  surface  contours  for  the  April  and  August  water  level 
measurement  events.  Figures  5-9  and  5-11  show  the  interpreted  piezometric  surface  of  the 
projected  water  table  during  April  9  and  August  15,  1996,  respectively.  Figures  5-10  and  5-12 
show  the  interpreted  piezometric  surface  for  monitoring  wells  installed  in  the  shallow  fractured 
bedrock  during  for  the  same  dates. 

In  order  to  evaluate  the  connection  between  downgradient  surface  water  bodies  and  the 
subsurface.  Figures  5-9  and  5-11  show  the  projected  water  table  instead  of  the  piezometric 
surface  of  the  deep  overburden.  This  evaluation  was  performed  because,  given  the  substantial 
vertical  gradients  observed  in  the  study  area  (see  Section  5. 1.2.2)  and  the  fact  that  the  deeper 
overburden  wells  were  not  all  screen^  in  the  same  depth  interval,  the  head  data  from  these 
wells  did  not  represent  the  same  portion  of  the  aquifer.  A  description  of  the  calculations  used 
to  determine  the  projected  water  table  are  presented  in  Appendix  F.  These  calculations  assume 
that  vertical  gradients  are  constant  throughout  the  water  column,  which  is  reasonable  for  most 
well  clusters  in  the  smdy  area.  Exceptions  are  noted  in  the  following  discussion  of  vertical 
gradients. 

Three  .significant  interpretations  are  made.  First,  both  the  water  table  and  bedrock  groundwater 
contour  maps  show  groundwater  beneath  Site  1  flows  to  the  east  or  east-southeast  towards  the 
local  topographic  low  at  Murphy’s  Gulch.  In  the  overburden,  flow  lines  originating  from  the 
vicinity  of  Site  2  flow  beneath  Site  1  and  terminate  in  the  vicinity  of  Murphy’s  Gulch.  A 
southeastern  component  of  flow  is  interpreted  in  the  bedrock  in  the  southern  portion  of  the  study 
area,  around  wells  JTB-105  and  MW-14/15  that  is  not  interpreted  in  the  overburden.  The  data 
indicate  that  a  component  of  flow  in  the  bedrock  that  originates  from  Site  2  could  flow  to  the 
southern  portion  of  Site  1. 

The  second  significant  interpretation  is  the  presence  of  a  groundwater  high  in  the  bedrock  in  the 
vicinity  of  Site  2  west  of  Site  1.  The  current  distribution  of  wells  suggest  that  groundwater 
flows  radially  from  Site  2.  The  bedrock  piezometric  high  may  be  a  purely  local  phenomenon 
caused  by  the  presence  of  the  former  pesticide  pit  at  Site  2.  Site  2  lies  in  an  area  of  lower 
surface  relief  in  an  open  field.  It  is  possible  that  the  backfill  in  the  pesticide  burial  area  is  not 
compacted  as  densely  as  the  surrounding  existing  soils,  thus  possessing  locally  higher  hydraulic 
conductivity  and  higher  storage  capacity  than  the  surrounding  till  material  into  which  the  pit  was 
excavated.  Surface  runoff  entering  this  area  could  infiltrate  more  readily  into  the  subsurface  and 
be  impeded  from  immediate  further  downward  flow  by  the  lower  hydraulic  conductivity  natural 
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soils,  leading  to  a  “mounding”  condition.  It  is  probable  that  this  observed  groundwater  high  is 
not  a  regional  condition,  given  the  steady  increase  in  surface  elevation  to  the  west  and  northwest 
of  the  study  area,  and  the  fact  that  the  site  is  located  on  the  far  east  side  of  a  pre-existing 
drumlin.  The  third  interpretation  is  that  the  landfill  at  Site  1  does  not  seem  to  be  saturated, 
based  on  estimates  of  the  water  table  elevation  and  projections  of  the  thickness  of  fill.  Although 
the  exact  thickness  of  fill  beneath  the  central  portion  of  Site  1  is  unknown,  an  estimate  of  fill 
thickness  was  made  on  the  hydrogeologic  cross  sections  (Figures  5-4  and  5-5)  and  flow  net 
sections  (Figures  5-13  and  5-14)  using  the  known  edge  of  fill  from  test  pit  data  and  projecting 
a  smooth  curve  from  areas  of  original  topography.  The  disposal  history  of  the  landfill  suggests 
that  refuse  was  simply  dumped  on  existing  slopes  and  not  placed  in  excavations.  In  addition, 
no  evidence  of  groundwater  or  leachate  seeps  from  the  landfill  or  slopes  downgradient  of  the 
landfill  have  been  observed  at  any  time  during  this  investigation.  These  data  support  the 
interpretation  that  the  fill  is  unsaturated. 

In  both  the  overburden  and  bedrock,  the  interpreted  horizontal  gradient  is  approximately  0,11 
in  the  area  of  the  steep  slopes  beneath  Site  1.  Further  east  in  the  overburden  (beneath  the 
wetlands),  the  horizontal  gradient  is  interpreted  to  be  approximately  0.06,  or  approximately  half 
the  gradient  interpreted  beneath  the  landfill. 

5.1.2.2  Vertical  Gradients 

Table  5-4  summarizes  the  vertical  gradient  calculations  for  each  round  of  water  level 
measurements.  Vertical  gradient  calculations  are  presented  in  Appendix  F. 

Figures  5-13  and  5-14  are  vertical  flow  net  cross  sections  constructed  along  two  cross  sections 
through  the  central  and  southern  portions  of  the  study  area  to  evaluate:  (1)  how  groundwater 
flows,  and  (2)  how  vertical  gradients  vary.  The  flow  nets  were  constructed  by  posting  total  head 
elevation  at  the  elevation  head  elevation  at  each  well  screen.  Where  applicable,  projected  water 
table  elevations  were  also  posted  on  the  sections.  Piezometric  contours  were  constructed  by 
linear  interpolation.  Flow  lines  were  added  to  the  nets,  taking  into  account  the  6:1  vertical  to 
horizontal  exaggeration  of  the  cross  section  using  methodology  developed  by  van  Everdingen 
(1963). 

In  most  cases,  vertical  gradients  in  well  pairs  were  consistent  in  both  direction  and  magnitude 
during  the  four  measurement  rounds.  Table  5-4  shows  strongly  downward  gradients  (in  the  0. 1 
to  0.01  magnitude)  west  of  Site  1  and  at  topographically  higher  elevations  elsewhere  in  the  study 
area  (in  the  vicinity  of  Site  2).  Vertical  gradients  remain  downwards  in  well  clusters  at  lower 
elevations  of  the  study  area  that  are  located  more  than  140  feet  from  the  wetlands  boundary. 
Upward  gradients  were  observed  at  JTB-108,  MW-05/06  and  MW-07/08,  all  of  which  are 
located  in  the  vicinity  of  the  wetlands  west  of  Murphy’s  Gulch  in  the  southern  portion  of  the 
study  area. 

The  flow  net  cross  sections  in  Figures  5-13  and  5-14  illustrate  the  vertical  flow  pattern  in  this 
study  area.  Downward  gradients  persist  until  the  approximate  toe  of  the  landfill,  where  flow 
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TABLE  5-4 

VERTICAL  GRADIENT  COMPARISON 
STEWART  AIR  NATIONAL  GUARD  BASE 
NEWBURGH,  NEW  YORK 


WELL  PAIR 

Dec-95 

VERTICAL 

GRADIENT 

(ft/ft) 

Mar-96 

VERTICAL 

GRADIENT 

(ft/ft) 

Apr-96 

VERTICAL 

GRADIENT 

(ft/ft) 

Aug-96 

VERTICAL 

GRADIENT 

(ft/ft) 

MW-05 

MW-06 

0.0357 

0.0535 

0.0630 

0.0796 

MW-07 

MW-08 

0.1145 

0.0996 

0.1114 

0.0154 

MW-09 

MW-10 

-0.4296 

-0.3237 

-0.3015 

-0.3096 

MW-11 

MW-12 

-0.6079 

-0.6184 

-0.6600 

-0.6589 

SW-2 

MW-13 

-0.3552 

-0.3401 

-0.3513 

-0.3388 

MW-14 

MW-15 

NM 

NM 

NM 

-0.3673 

MW-04 
JTB-100  (b) 

-0.1897 

NM 

-0.1268 

NM 

JTB-103(a) 
JTB-103  (b) 

0.3574 

-0.0074 

-0.0372 

0.0106 

JTB-105  (a) 

NM 

NM 

-0.0191 

-0.0191 

JTB-105  (b) 
JTB-105  (c) 

NM 

NM 

-0.4211 

-0.4367 

JTB-106  (a) 
JTB-106  (b) 

-0.0478 

-0.0167 

-0.0389 

-0.0289 

JTB-107  (a) 
JTB-107  (b) 

-0.0029 

-0.0529 

-0.0019 

-0.0010 

JTB-108  (a) 
JTB-108  (b) 

NM 

NM 

0.0200 

0.0122 

JTB-109  (a) 
JTB-109  (b) 

-0.0531 

-0.0146 

-0.0292 

-0.0313 

ABBREVIATIONS  NOTES 


ft  -  feet  1 .  See  Appendix  F,  Tables  F-6,  F-7,  F-8  for  calculations 

NM  -  Water  levels  not  measured.  2.  By  conventioa  a  positive  gradient  indicates  an  upward 

gradient,  and  a  negative  gradient  indicates  a  downward 
gradient 
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is  almost  horizontal  (such  as  at  JTB-107  or  JTB-108),  then  are  strongly  upwards  towards  the 
wetlands  and  Murphy’s  Gulch.  The  flow  nets  support  the  interpretation  that  the  wetlands  and 
Murphy’s  Gulch  receive  recharge  from  both  the  overburden  and  bedrock  flow  systems.  In 
addition,  Figure  5-13  shows  very  steep  vertical  gradients  in  the  vicinity  of  JTB-105,  based  on 
the  4-foot  head  difference  observed  in  JTB-105(c)  versus  (a)  or  (b).  Similar  head  differentials 
were  also  observed  during  the  SI  (Appendix  A,  Table  7-3).  The  data  in  this  area  suggest  local 
resistance  to  vertical  flow  through  the  till  as  groundwater  discharges  from  the  relatively 
permeable  fill. 

The  data  suggest  that  groundwater  entering  the  overburden  upgradient  of  Site  1  would  migrate 
vertically  to  the  fractured  bedrock  flow  system  and  flow  through  bedrock  to  the  point  where 
gradients  reverse  and  then  flow  upwards,  discharging  to  the  overburden  and  eventually  to  smface 
water. 

Substantial  variations  from  the  flow  pattern  described  above  were  observed  at  three  locations: 

•  At  JTB-103,  vertical  gradients  varied  in  both  direction  and  magnitude  during  each 
measurement  round.  The  same  pattern  was  observed  over  successive  measurements 
obtained  during  the  SI  (see  Table  7-3  in  Appendix  A).  The  greatest  head  differential 
observed  during  the  current  investigation  was  December  1995  (3.36  feet).  During  the 
SI,  a  differential  of  5.50  feet  was  observed  in  January  1989.  The  reason  for  this 
variation  is  not  clear,  but  it  may  be  related  seasonal  variations  and  to  the  location  of  the 
piezometer  cluster  near  the  westernmost  limit  of  the  local  overburden  aquifer.  At  the 
outset  of  this  investigation  during  the  fall  of  1995,  most  of  the  overburden  west  of  Site 
1  was  unsaturated. 

•  At  the  MW-11/12  cluster,  consistent  strong  downward  vertical  gradients  were  observed 
(Table  5-4).  The  large  head  differential  in  this  cluster  (over  11  ft)  may  be  due  to  the 
completion  of  MW-12  (the  overburden  well),  in  a  very  shallow  interval  of  the 
overburden,  compared  to  other  piezometer  or  well  clusters.  The  difference  in  completion 
intervals  is  illustrated  in  Figure  5-4,  cross  section  B-B’  across  the  base  of  the  landfill  toe. 
MW-12  was  completed  in  this  interval  because  groundwater  was  encountered  at  a 
comparatively  shallow  depth.  When  the  companion  MW-1 1  boring  was  being  advanced, 
split  spoons  samples  were  saturated  at  8  to  16  feet  bgs,  then  were  logged  as  slightly 
moist  in  deeper  intervals.  In  addition,  hydraulic  conductivity  measured  at  this  cluster 
was  the  lowest  observed  in  the  study  area  0.06  feet  per  day  [ft/d].  A  plausible 
explanation  for  this  observation  is  that  overburden  groundwater  at  this  location  may  be 
locally  mounded  due  to  downward  seepage  from  the  small  retention  pond  located  directly 
upgradient  of  the  well  cluster.  Additionally,  local  till  fractures  may  influence  flow  in 
tWs  area.  Note  also  that  nearby  JTB-106  (see  Figure  5-3)  does  not  exhibit  this  behavior. 

Projecting  the  water  table  elevation  at  this  cluster  using  the  April,  1996  data  would  lead 
to  a  water  table  at  400  feet  msl  (see  Appendix  F,  Table  F-5),  which  would  be  well  above 
ground  surface  (387  feet  msl).  Although  the  water  level  in  MW-12  was  within  the  well 
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screen  interval  during  the  August  1996  measurement  round,  the  water  level  elevation  was 
still  substantially  higher  than  other  well  clusters  in  the  vicinity.  Overall,  the  data  suggest 
that  groundwater  flow  in  the  shallow  overburden  at  the  MW-1 1/12  cluster  may  influenced 
by  several  factors  and  that  the  connection  between  MW-12  and  the  deeper  overburden 
and  bedrock  flow  systems  is  poor,  especially  when  compared  with  nearby  JTB-106.  For 
this  reason,  overburden  water  level  data  from  MW-12  were  not  used  in  the  water  table 
contour  maps  presented  in  Figures  5-9  and  5-11. 

•  A  large  head  differential  was  observed  in  the  JTB-100  cluster  during  the  first  three 
measurement  rounds  (it  was  not  measured  during  the  last  round  in  August,  1996).  The 
water  level  in  bedrock  piezometer  JTB-100(a)  was  20  feet  higher  than  the  overburden 
piezometer  as  well  as  the  water  level  in  nearby  MW-04.  This  differential  is  illustrated 
in  Figure  5-5.  Because  this  large  difference  in  head  was  not  observed  in  measurements 
obtained  during  the  SI  (Appendix  A,  Table  7-3),  it  is  assumed  that  the  head  in  JTB- 
100(a)  does  not  currently  reflect  aquifer  conditions.  Instead,  to  evaluate  vertical 
gradients,  comparisons  were  made  between  MW-04  and  JTB- 100(b).  Vertical  gradients 
in  this  area  are  consistently  downward  in  the  0.1  ft/ft  range,  based  on  this  comparison. 

5.1.2.3  Effective  Porosity 

Effective  porosity  is  deflned  as  the  volume  of  interconnected  void  spaces  contributing  to  fluid 
flow  in  a  porous  medium,  divided  by  the  total  volume  of  the  medium  (Fetter,  1988).  No  direct 
measurements  of  effective  porosity  were  obtained  for  either  the  overburden  or  the  bedrock  in 
this  study.  However,  available  data  can  be  used  to  derive  an  estimate  of  this  property  from 
literature  values  or  formulas. 

In  the  overburden,  effective  porosity  can  be  estimated  from  grain  size  data.  Johnson  (1967) 
provides  several  methods  for  using  grain  size  data  to  estimate  formation  specific  yield,  which 
is  defined  similarly  to  effective  porosity  in  this  publication.  Several  grain  size  analyses  were 
performed  during  the  SI,  the  results  of  which  are  summarized  in  Table  5-5.  This  table  shows 
that  on  average,  the  silt  and  clay  fraction  of  the  till  comprises  44  percent  of  samples  by  weight. 
Although  no  hydrometer  analyses  were  performed,  it  is  reasonable  to  assume  that  approximately 
half  the  silt  and  clay  percentage  consists  of  clay-sized  material,  because  the  parent  rock  is 
predominantly  shale,  which  is  composed  mostly  of  clay.  Review  of  similarly  sorted  materials 
illustrated  in  Johnson  (1967)  suggest  that  the  effective  porosity  of  the  till  is  probably  in  the  range 
of  1  to  no  more  than  10  percent. 

Effective  porosity  in  the  fractured  bedrock  (n,)  was  assessed  by  estimating  the  average  number 
of  fractures  per  unit  foot  of  core  (N),  assuming  an  effective  fracture  aperture  width  (b)  and 
applying  these  values  to  the  following  formula  (Freeze  and  Cherry,  1979): 

n^  =  Nb 

Based  on  a  detailed  inspection  of  the  cores,  the  average  number  of  fractures  per  foot  is 
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TABLE  5-5 

SITE  INSPECTION  GRAIN  SIZE  ANALYSIS  DISTRIBUTION  SI 
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approximately  4.  Assuming  an  in-situ  aperture  width  of  1  millimeter  (mm)  to  5  mm  (3.28  x  10'^ 
to  2  X  10*^  feet),  based  on  the  tightness  of  fit  of  reassembled  core  fragments,  effective  fracture 
porosity  is  estimated  at  1  to  8  percent.  Effective  porosity  is  likely  higher  in  the  southern  portion 
of  the  study  area  (in  the  vicinity  of  MW-07)  where  the  core  was  so  fractured  the  structure  of  the 
rock  could  not  be  evaluated. 

5.1.2.4  Hydraulic  Conductivity 

Hydraulic  conductivity  (K)  was  estimated  from  slug  tests  performed  in  wells  MW-04  through 
MW- 13  installed  during  the  RI  and  Cl.  Additionally,  all  previous  slug  test  data  collected  by 
other  contractors  were  also  reviewed.  The  original  SI  analyses  used  the  wrong  saturated  well 
screen  lengths,  resulting  in  incorrect  calculated  hydraulic  conductivity  values.  As  a  result,  SI 
slug  test  data  were  re-analyzed.  All  data  were  analyzed  by  the  Bouwer  and  Rice  method 
(Bouwer,  1989)  using  the  slug-test  analysis  computer  program,  BRISTA  (Smith,  1995).  This 
program  is  an  interactive  program  that  allows  the  user  to  visually  curve-fit  plotted  slug  test  data 
and  calculate  hydraulic  conductivity.  All  input  data  and  program  output  are  provided  in 
Appendix  G.  Results  are  summarized  on  Table  5-6. 

In  the  overburden,  hydraulic  conductivity  values  range  from  0.06  to  1.88  feet/day  (ft/d)  (2.27  x 
10'®  to  6.64  X  lO"^  cm/sec)  with  a  geometric  mean  value  of  0.35  ft/d  (1.23  x  lO'^  cm/sec). 
Hydraulic  conductivity  in  wells  completed  in  the  weathered  till  (MW-06,  MW-12  and  JMW-107) 
ranged  from  0.06  to  0.45  ft/d  (2.27  x  10'^  to  1.58  x  10"*  cm/sec).  All  remaining  overburden 
wells  were  completed  in  the  unweathered  till.  The  range  in  calculated  hydraulic  conductivity 
in  these  wells  was  0.12  to  1.88  ft/d  (4.09  x  10'^  to  6.64  x  10"^  cm/sec).  In  the  weathered 
fractured  shale  bedrock  interval,  hydraulic  conductivity  values  range  from  0.06  to  1.78  ft/d  (2.27 
X  10'®  cm/sec  to  6.29  x  10"^  cm/sec)  with  a  geometric  mean  value  of  0.22  ft/d  (7.84  x  10* 
cm/sec). 

Although  hydraulic  conductivity  values  vary  throughout  the  study  area,  a  comparison  of 
geometric  mean  hydraulic  conductivity  values  shows  hydraulic  conductivity  to  be  only  slightly 
Ugher  in  the  overburden  than  bedrock.  This  difference  is  not  considered  significant.  Vertical 
hydraulic  conductivity  values  were  not  evaluated  during  this  investigation,  either  by  laboratory 
or  field  methods.  However,  given  the  nature  of  sediment  deposition  in  this  area,  vertical 
hydraulic  conductivity  values  an  order  of  magnitude  or  more  lower  than  horizontal  hydraulic 
conductivity  could  be  expected. 

5.1.2.5  Avers^e  Linear  Velocity 

The  actual  rate  of  groundwater  movement  through  the  subsurface  is  referred  to  as  seepage 
velocity  or  average  linear  velocity  (V).  Table  5-7  summarizes  the  estimates  of  horizontal  average 
linear  velocity  in  both  the  overburden  and  bedrock  based  on  an  equation  in  Appendix  F.  More 
than  one  estimate  is  provided  due  to  the  range  of  estimates  of  effective  porosity  and  hydraulic 
gradient  (in  the  overburden). 
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AVERAGE  LINEAR  VELOCITY  ESTIMATES 
STEWART  Am  NATIONAL  GUARD  BASE 


HYDROGEO.XLS  Table  5-7 


In  the  overburden,  horizontal  average  linear  velocity  estimates  range  from  0.21  to  0,64  ft/d. 
In  the  bedrock,  estimates  range  from  0.30  to  2.42  fl/d.  The  relatively  high  horizontal  average 
linear  velocity  estimates  are  due  to  both  the  high  horizontal  gradient  and  the  relatively  low 
formation  effective  porosity.  If,  as  is  expected,  overburden  vertical  hydraulic  conductivity  is  an 
order  or  two  lower  than  horizontal  hydraulic  conductivity,  vertical  seepage  velocity  estimates 
would  be  correspondingly  lower  as  well. 

5.1.3  Surface  Water  Hydrology 

Section  3.4  provides  a  general  discussion  of  regional  and  local  surface  water  hydrology.  In  order 
to  further  quantify  local  surface  water  hydrology  six  staff  gages  were  installed  during  this 
investigation,  although  one  was  lost  prior  to  the  completion  of  the  field  survey.  The  remaining 
five  gages  were  surveyed  to  the  same  datum  as  the  monitoring  wells.  Staff  gage  SG-1  was 
located  in  the  constructed  “pond”  at  the  northern  end  of  Site  1.  Four  additional  gages  were 
installed  in  Murphy’s  Gulch  and  the  sedimentation  pond  downgradient  of  Site  1.  Staff  gages 
were  measured  during  the  December  1995  and  April  1996  measurement  rounds.  Elevation 
calculations  are  summarized  in  Table  5-3.  Data  from  the  April  1996  measurement  round  are 
posted  on  Figure  5-9. 

Flow  net  analysis  suggests  that  groundwater  discharges  to  surface  water  (Section  5. 1.2.2)  in  the 
vicinity  of  the  wetlands  east  of  Site  1,  which  are  drained  by  Murphy’s  Gulch.  The  actual 
volume  of  flow  and  discharge  point  to  the  surface  probably  varies  seasonally  as  the  wetlands  and 
Murphy’s  Gulch  have  been  observed  to  have  no  standing  water  during  drier  periods  of  the  year. 
Water  flowing  to  Murphy’s  Gulch  then  flows  northward  joining  the  flow  originating  from  the 
vicinity  of  the  Town  of  New  Windsor  landfill  southeast  of  Site  1. 

Table  5-3  shows  that  water  levels  at  the  staff  gages  were  similar  between  measurement  rounds, 
varying  more  than  0.6  feet  only  at  SG-1  in  the  constmcted  “pond”  and  the  detention  pond  in 
Murphy’s  Gulch  (1.3  feet  at  SG-6).  Corresponding  groundwater  elevation  changes  in  selected 
nearby  wells  were  also  compared.  Water  levels  in  wells  closest  to  SG-1  (MW-11  and  MW-12) 
varied  by  2. 14  and  4.61  feet,  respectively.  Water  levels  in  MW-05  and  MW-06,  closest  to  SG-6, 
varied  by  2.31  and  2.91  feet,  respectively.  Water  levels  in  the  MW-05/06  pair,  located  closer 
to  Murphy’s  Gulch  and  the  wetlands,  appear  to  track  changes  in  the  staff  gages  more  closely 
than  at  SG-1 .  However,  this  interpretation  is  based  on  only  three  roimds  of  surface  water  level 
measurements.  The  limited  data  suggest  fairly  uniform  flow  in  and  to  surface  water  bodies  via 
groundwater  discharge  and  overland  flow.  Flow  is  controlled  in  surface  water  bodies  by  berms 
at  pond  outlets. 

5.2  Bacl^round  Sampling  Results 

As  discussed  in  Section  4.0,  background  samples  were  collected  for  groundwater  and  surface 
water.  Groimdwater  samples  collected  from  monitoring  wells  MW-01  and  MW-04  provide 
backgroimd  groundwater  quality  data.  Surface  water  samples  SW-02-120195  provides 
background  surface  water  quality  data.  Analytical  results  for  the  background  groundwater  and 
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surface  water  samples  are  presented  in  Tables  5-8  and  5-9,  respectively. 

5.3  Site  Findings 

This  section  presents  the  results  of  the  field  program  implemented  as  part  of  the  Site  1  CL 
5.3.1  Explosive  Gas  Investigation  Results 

Three  rounds  of  explosive  gas  measurements  were  taken,  the  first  round  taken  on  June  26, 1995, 
the  second  round  taken  on  March  15,  1996,  and  the  third  round  taken  on  September  25,  1996. 
The  barometric  pressure  was  below  29.92  inches  of  mercury  during  all  three  rounds  of  explosive 
gas  measurements.  All  readings  encountered  above  background  were  recorded  in  the  field 
logbook.  Subsurface  soils  were  heavily  saturated  during  the  second  round  of  gas  measurements, 
as  several  of  the  observation  holes  filed  with  water  upon  removal  of  the  slam-bar.  Areas  in  which 
total  VOCs  were  encountered  above  background  are  identified  in  Figure  5-15. 

First  and  Second  Rounds  of  Gas  Measurements 

No  readings  above  background  concentrations  on  either  the  FID  or  the  4-gas  meter  were 
encountered  during  the  first  round  of  gas  measurements.  None  of  the  readings  taken  during  the 
second  round  were  found  to  be  above  background  concentrations  with  the  exception  of  two 
locations  shown  in  Figure  5-15.  Readings  taken  from  the  well  casing  of  JMW-108  were  found 
to  be  in  the  range  of  50  to  100  parts  per  million  (ppm)  on  the  FID.  A  reading  taken  from  a 
"slam-bar"  hole  approximately  5  feet  from  JMW-108  provided  readings  between  2  to  7  ppm  on 
the  FID.  No  readings  above  background  were  encountered  at  either  location  on  the  4-gas  meter. 

The  other  location  at  which  concentrations  above  background  were  encountered  was  near  the  top 
break  in  slope  in  the  northern  portion  of  the  landfill.  Readings  taken  at  a  "slam-bar"  location  in 
this  area  identified  the  presence  of  total  VOCs  at  concentrations  between  0.1  to  10  percent.  An 
attempt  was  made  to  if  the  excessive  moisture  may  have  resulted  in  the  detection  of  a  false 
positive,  by  taking  a  reading  above  a  standing  pool  of  water.  Initially,  the  FID  indicated  total 
VOC  concentrations  up  to  0.1  percent  before  the  excessive  moisture  present  caused  the  flame  in 
the  FID  to  go  out.  After  allowing  the  instrument  to  dry  out  for  approximately  an  hour  and  a  half, 
an  attempt  was  made  to  duplicate  the  high  readings  encountered  by  advancing  a  slam-bar  hole 
approximately  30  feet  from  the  previous  location.  No  readings  above  background  concentrations 
were  encountered.  No  readings  on  the  4-gas  meter  were  encountered  above  background 
concentrations  in  this  area. 

Third  Round  of  Gas  Measurements 

During  the  third  round  of  measurements  a  Foxboro  128  FID  was  used  to  monitor  total  VOCs. 
This  model  is  able  to  detect  total  VOCs  up  to  a  maximum  concentration  of  1,000  ppm.  Total 
VOC  concentrations  of  1,000  ppm  were  noted  at  a  handful  of  slam-bar  holes  over  die  flatter 
portions  of  the  landfill.  These  concentrations  were  noted  when  the  probe  of  the  FID  was  inserted 
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TABLE  5  -  8 

SITE  1  GROUNDWATER  ANALYSIS  SUMMARY 
BACKGROUND  SAMPLES 
STEWART  AIR  NATIONAL  GUARD 
NEWBURGH,  NEW  YORK 


ANALYTE 

SAMPLE 

NUMBER 

DETECTION 

LIMITS 

UNITS 

FEDERAL 

MCL 

NEW  YORK 
DWQS* 

MW-01-113095t 

MW-04-120195 

FIELD  PARAMETERS 

Eh 

NA 

millivolts 

NA 

NA 

96.1 

104.6 

pH 

NA 

Std.  Units 

NA 

NA 

10.7 

7.43 

Dissolved  Oxygen* 

NA 

mg/L 

NA 

NA 

1.06 

0.27 

Field  Observations* 

NA 

NA 

NA 

NA 

- 

- 

Floaters  or  Sinkers 

NA 

NA 

NA 

NA 

- 

- 

Specific  Conductance 

NA 

fiohms/cm 

NA 

NA 

0.458 

0.435 

Ten^ierature 

NA 

•c 

NA 

NA 

10.6 

9.2 

LEACHATE  INDICATORS 

BOD 

3.0 

mg/L 

NA 

NA 

3 

u 

14.1 

COD 

<  2.0 

mg/L 

NA 

NA 

12 

21.8 

TDS 

2.0 

mg/L 

NA 

NA 

180 

358 

TOC 

0.5 

mg/L 

NA 

NA 

1.3 

7.7 

Alkalinity 

2.0 

mg/L 

NA 

NA 

131 

176 

Amnumia-Nitrogen 

0.2 

mg/L 

NA 

2 

0.2 

u 

R 

Boron 

2.5 

Pg/L 

NA 

1000 

76.6 

59.9 

Chloride 

2.0 

mg/L 

NA 

250 

2 

u 

2 

U 

Color 

5.0 

Pt-Co 

NA 

NA 

10 

10 

Nitrate-Nitrite 

0.2 

mg/L 

NA 

10 

0.2 

u 

0.2 

U 

Sulfate 

5.0 

mg/L 

NA 

250 

76 

112 

Total  Hardness  as  CaCO(3) 

2.5 

mg/L 

NA 

NA 

103 

226 

Total  Kjeldahl  Nitrogen 

0.5 

mg/L 

NA 

NA 

0.5 

u 

0.5 

u 

Total  Phenols 

0.01 

mg/L 

NA 

NA 

0.01 

u 

0.01 

u 

Turbidity 

NA 

NTUs 

NA 

NA 

240 

999 

INORGANIC  PARAMETERS 

Ahimimim 

17.4 

ftg/L 

NA 

NA 

557 

53.1 

J 

Antimony 

21.1 

Mg/L 

6 

3 

34,1 

23.4 

u 

Arsenic 

1.1 

Mg/L 

50 

25 

7.3 

J 

1.2 

u 

Barium 

0.7 

Mg/L 

2000 

1000 

14.3 

J 

12.0 

J 

Beryllium 

l.l 

Mg/L 

4 

3 

1.2 

u 

1.2 

u 

Bromide 

1.0 

mg/L 

10 

2000 

1 

u 

1 

u 

radmiiitn 

2.4 

Mg/L 

5 

10 

6.1 

2.7 

u 

Calcium 

10.3 

Mg/L 

NA 

NA 

35600 

J 

70500 

Chromium 

2.0 

Mg/L 

100 

50 

14.7 

10.3 

u 

Cobalt 

6.4 

Mg/L 

NA 

NA 

7.1 

u 

7.1 

u 

Copper 

2.4 

Mg/L 

1300 

200 

9.5 

J 

3.9 

J 

Cyanide-  Total 

10 

Mg/L 

200 

100 

10 

u 

10 

u 

Hexavalent  Chromium 

0.01 

mg/L 

NA 

50 

0.01 

................. y.. 

O.Ol 

u 

Inm 

5.2 

Mg/L 

NA 

300 

WmMrn 

42.6 

J 

Lead 

0.5 

Mg/L 

15 

25 

2.0 

J 

1.8 

J 

Magnesium 

14 

Mg/L 

NA 

35000 

3380 

J 

12000 

Manganese 

0.9 

Mg/L 

NA 

300 

27.3 

J 

783 

Mercury 

0.2 

Mg/L 

2 

2 

0.2 

u 

0.2 

u 

Nickel 

12.7 

Mg/L 

100 

NA 

14.1 

u 

17.2 

J 

Potassium 

60.7 

Mg/L 

NA 

NA 

2020 

J 

1590 

J 

Selenium 

1.4 

Mg/L 

50 

10 

1.6 

u 

1.6 

u 

Silver 

1.9 

Mg/L 

NA 

50 

4.1 

J 

2.7 

J 

Sodhim 

22.8 

Mg/L 

NA 

20000 

mmmm 

i 

24406 

Thallium 

1.1 

Mg/L 

2 

4 

1.2 

J 

1.2 

u 

Vanadium 

3.1 

Mg/L 

NA 

NA 

30.8 

J 

4.8 

J 

Zinc 

1.3 

Mg/L 

NA 

300 

265 

J 

43.1 

J 

ORGANIC  PARAMETERS 

Acetone 

10 

Mg/L 

NA 

NA 

10 

u 

1 

J 

Carbon  Disulfide 

10 

Mg/L 

NA 

NA 

10 

u 

10 

u 

Chloroethane 

10 

Mg/L 

NA 

NA 

10 

u 

10 

u 

Chloroform 

10 

Mg/L 

100 

7 

2 

J 

10 

u 

Methylene  Chloride 

10 

Mg/L 

NA 

5 

10 

u 

10 

u 

1 , 1  -Dichloroethane 

10 

Mg/L 

NA 

5 

10 

u 

10 

u 

1,1-Dichlorocthcnc 

10 

Mg/L 

7 

5 

10 

u 

10 

u 

1,1 ,  l-Trichloroethane 

10 

Mg/L 

200 

5 

10 

u 

10 

u 

ABBREVIATIQNS 

DATA  QUAUFERS 

NOTES 

COD-  Chemical  Oxygen  Demand 

J  -  Estimated  value 

1)  In  situ  dissolved  oxygen  readings 

BOD-  Biochemical  Oxygen  Demand 

R  -  Rejected  value 

taken  8/14/96. 

MCL  -  Maximum  Contaminant  Level 

U  -  Undetected 

2)  Unless  noted  on  table  there  were  no 

NA  -  Not  applicable 

unusual  field  observations  or  floaters  or 

NTUs  -  Nephelometric  TXirbidity  Units 

sinkers  associated  with  that  sanqilc. 

NYSDEC  -  New  York  State  Department  of  Environmental  Cemservation 

3)  NYSDEC  Water  Quality 

PT-CO  -  Platinum  Cobalt  Standard 

Standards  and  Guidance  Values, 

TOC-  Total  Organic  Carbon 

Novot^,  IWl. 

TDS-  Total  Dissolved  Solids 

5-32 

..  -Exceeds  water  quality  guideline 

mg/LB  milligrams  per  liter 

t)  Sample  coUectcid  over  a  two  day  period 

/tg/L»  micrograms  per  liter 

due  well  going  dry. 

a:\stewlf\datasht2.wk3 
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TABLE  5  -  9 

SITE  1  SURFACE  WATER  ANALYSIS  SUMMARY 
BACKGROUND  SAMPLE 
STEWART  Am  NATIONAL  GUARD  BASE 
NEWBURGH,  NEW  YORK 


ANALYTE 

SAMPLE  NUMBER 

DETECTION 

LIMITS 

UNITS 

FEDERAL 

AWQC* 

NEW  YORK 
AWQS* 

SW’dl 

FIELD  PARAMETERS 

Dissolved  Oxygen 

NA 

mg/L 

NA 

>  4.0 

13.76 

Eh 

NA 

millivolts 

NA 

NA 

193.1 

Field  Observations* 

NA 

NA 

NA 

NA 

- 

Floaters  or  Sinkers 

NA 

NA 

NA 

NA 

- 

pH 

NA 

Std.  Units 

6.5-9.0 

6.5-8.5 

6.41 

Specific  Conductance 

NA 

/iohms/cm 

NA 

NA 

0.455 

Temperature 

NA 

“C 

NA 

NA 

1.5 

LEACHATE  INDICATORS 

BOD 

3.0 

NA 

NA 

3 

U 

COD 

<  2.0 

mg/L 

NA 

NA 

15.9 

TDS 

2.0 

mg/L 

NA 

NA 

242 

TOC 

0.5 

mg/L 

NA 

NA 

4.4 

Alkalinity 

2.0 

mg/L 

NA 

NA 

145 

Ammonia-Nitrogen 

0.2 

mg/L 

NA 

2 

0.2 

U 

Boron 

2.5 

fig/L 

NA 

10000 

27.5 

J 

Chlorides 

2.0 

mg/L 

230 

250 

66.5 

Color 

5.0 

Pt-Co 

NA 

NA 

30 

Nitrate-Nitrite 

0.2 

mg/L 

10 

10 

0.2 

u 

Phenols 

0.01 

mg/L 

NA 

0.001 

0.01 

u 

Sulfate 

5.0 

mg/L 

NA 

250 

30 

Total  Hardness  as  CaCO(3) 

2.5 

mg/L 

NA 

NA 

195 

Total  Kjeldahl  Nitrogen 

0.5 

mg/L 

NA 

NA 

0.5 

u 

Turbidity 

NA 

NTUs 

NA 

NA 

NA 

INORGANIC  PARAMETERS 

Aluminum 

17.4 

/ig/L 

NA 

'  100 

66,3 

J 

Antimony 

21.1 

/tg/L 

14 

3 

23.4 

u 

Arsenic 

1.1 

fig/L 

190  t 

50 

1.2 

u 

Barium 

0.7 

Hg/L 

NA 

1000 

24.7 

J 

Beryllium 

1.1 

fig/h 

5.3 

3 

1.2 

u 

Bromide 

1.0 

mg/L 

NA 

2 

1 

u 

Cadmium 

2.4 

/ig/L 

L7  4 

1.7  4 

2.7 

u 

Calcium 

10.3 

/ig/L 

NA 

NA 

67300 

Chromium 

2.0 

/tg/L 

321  4 

50 

10.3 

u 

Cobalt 

6.4 

/ig/L 

NA 

5 

7.1 

u 

Copper 

2.4 

/ig/L 

19  4 

19  4 

4.4 

J 

Cyanide  -  Total 

10 

/ig/L 

5.2 

5.2 

10 

u 

Hexavalent  Chromium 

0.01 

mg/L 

11 

11 

0.01 

u 

Iron 

5.2 

/ig/L 

300 

300 

114 

Lead 

0.5 

/ig/L 

5.7  4 

5.7  4 

1.4 

J 

Magnesium 

14 

/ig/L 

NA 

35000 

6640 

Manganese 

0.9 

/ig/L 

50 

300 

m 

Mercury 

0.2 

/ig/L 

0.2 

0.2 

0.2 

u 

Nickel 

12.7 

/ig/L 

144  4 

144  4 

14.3 

J 

Potassium 

60.7 

/tg/L 

NA 

NA 

632 

J 

Selenium 

1.4 

/tg/L 

5 

10 

1.6 

u 

Silver 

1.9 

/ig/L 

50 

50 

2.2 

J 

Sodium 

22.8 

/ig/L 

NA 

NA 

34100 

Thallium 

1.1 

/ig/L 

1.7 

4 

1.2 

u 

Vanadium 

3.1 

/ig/L 

NA 

NA 

3.4 

u 

Zinc 

1.3 

/tg/L 

150  4 

300 

125 

J 

ORGANIC  PARAMETERS 

10 

/ig/L 

> 

- 

10 

u 

ABBREVIATIONS 
AWQC  -  Ambient  Water  Quality  Criteria 
BOD-  Biochemical  Oxygen  Demand 
COD-  Chemical  Oxygen  Demand 
NA  -  Not  Applicable 
NTUs  -  Nephelometric  Turbidity  Units 
PT-CO  -  Platinum  Cobalt  Standard 
TDS-  Total  Dissolved  Solids 
TOC-  Total  Organic  Carbon 
mg/L=  milligrams  per  liter 
jug/L-  micrograms  per  liter 


DATA  QUALIFERS  NOTRS 

J- Estimated  value  1)  Federal  AWQC  &  NYSDECAWQS  are  lowest 

U  -  Undetected  values  of  aquatic  and  human  health  criteria. 

2)  Unless  noted  on  table  there  were  no 
unusual  field  observations  or  floaters 
or  sinkers  associated  with  that  sample, 
t  -  Value  for  trivalent  arsenic. 
i  -  Hardness-dependent  criteria 
uses  average  water  hardness  of 
5-33  171  mg/L  calcium  carbonate. 

-  Exceeds  Water  Quality  Guidelines. 


a:\stewlf\datasht2.wk3 


04/17/97 


5-34 


into  the  hole.  Each  time  the  instrument  reached  its  maximum  concentration,  the  probe  was 
removed  from  the  hole,  allowing  the  instrument  to  clear-out,  and  a  reading  was  taken 
approximately  4  to  6  inches  above  the  opening  of  the  hole.  In  general  readings  did  not  exceed 
background  above  the  hole,  widi  the  exception  of  one  location,  near  the  southern-most  settlement 
pad,  where  a  concentration  of  30  ppm  was  obtained.  After  checking  the  atmosphere  above  the 
hole,  the  FID  probe  was  again  inserted  into  the  hole  and  total  VOC  concentrations  again  reached 
1,000  ppm.  In  order  to  check  any  effects  soil  moisture  may  be  having  on  the  FID  readings,  the 
measurement  procedure  was  duplicated  at  a  backgroimd  location  well  to  the  north  of  the  landfill. 
Readings  at  this  location  did  not  exceed  background.  No  readings  above  backgroimd  were 
obtained  on  the  4-gas  meter,  with  the  exception  of  one  slam-bar  hole  location  where  an  oxygen 
concentration  of  24  percent  was  noted. 

The  approximate  lateral  extent  of  the  area  in  which  elevated  readings  were  obtained  on  the  FID 
is  presented  in  Figure  5-15.  As  shown  in  Figure  5-15,  the  lateral  extent  of  the  area  in  which  total 
VOC  concentrations  reached  1,000  ppm  is  somewhat  limited.  Concentrations  declined  sharply 
as  the  extent  of  waste  was  reached  to  the  west,  supporting  the  conclusion  that  any  gas  being 
generated  are  migrating  vertically  upwards  through  the  waste,  as  opposed  to  laterally  through  the 
subsurface  soils.  Total  VOC  concentrations  also  sharply  decreased  towards  the  side  slope  of  the 
landfill,  indicating  the  less  compacted  side  slope  may  be  acting  to  vent  any  gas  which  may  be 
accumulating  under  the  flatter  portions  of  the  landfill. 

5.3.2  Leachate  Investigation  Results 

After  a  complete  visual  inspection  of  the  entire  landfill  and  the  area  between  the  landfill  and 
Murphy’s  Gulch,  no  instances  of  any  form  of  liquid  discharging  to  the  ground  surface  in  these 
areas  were  noted  during  this  reconnaissance.  Additionally,  no  obvious  indications  of  leachate 
seeps  were  detected  during  any  of  the  scheduled  monitoring  well  construction  or  groundwater 
and  surface  water  sampling  events. 

5.3.3  Test  Pit  Excavation  Results 

A  total  of  35  test  pits  were  excavated  around  and  over  the  fill  material.  Figure  5-16  presents  the 
interpreted  lateral  extent  of  fill  material  based  on  the  results  of  test  pitting  activities.  Test  pit  logs 
are  provided  in  Appendix  C.  Test  pits  were  excavated  starting  on  September  19,  1996  toough 
September  21,  1996.  Due  to  the  difficulty  excavating  in  several  areas  around  the  site  the 
backhoes  being  used  continuously  broke  down.  Each  test  pit  was  excavated  to  a  depth  of 
approximately  3  to  5  feet  bgs.  Once  fill  material  was  encountered,  the  excavation  was  stopped, 
and  the  location  marked  with  a  wooden  stake.  Each  stake  was  labeled  to  indicate  the  test  pit 
designation,  and  was  subsequently  surveyed  by  a  New  York  Licensed  Surveyor. 

In  addition  to  data  obtained  from  each  test  pit,  other  physical  features  of  the  site  were  used  to 
develop  this  lateral  extent  of  fill  material.  Along  file  western  edge  of  fill  material  a  good 
correlation  was  noted  between  the  edge  of  fill  encountered  in  test  pits  and  a  scarp  visible  at  the 
ground  surface.  A  small  portion  of  the  waste  to  the  north  appears  to  extend  beneath  the  paved 
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area  associated  with  the  Auto  Maintenance  Facility.  Although  test  pits  were  not  excavated 
through  the  pavement,  correlation  of  the  test  pit  results  with  the  SI  magnetometer  results  shows 
the  waste  to  be  present  imder  the  pavement.  Along  the  eastern  edge  of  fill  material,  a  correlation 
was  noted  between  the  extent  of  fill  material  encountered  in  the  test  pits  and  visual  evidence  of 
disturbed  ground  at  the  surface.  In  the  southeastern  portion  of  the  landfill  is  a  pile  of  exposed 
metallic  debris,  which  consists  of  old  desks,  refrigerators,  and  other  “white  goods”.  Based  on  the 
lateral  extent  of  fill  material  confirmed  during  test  pit  activities,  the  areal  extent  of  the  Site  1 
landfill  is  approximately  8.5  acres. 

All  wastes  encoimtered  during  test  pitting  activities  were  characteristic  of  common  municipal 
waste  (i.e.,  soda  cans,  paper,  plastic  trash  bags,  metallic  debris).  In  general,  the  interim  soil  cover 
was  found  to  range  in  thickness  from  1  to  3  feet.  A  layer  of  black  material  was  noted  in  several 
of  the  test  pits  excavated  over  the  flatter  portions  of  the  landfill.  This  layer  occurred  at  depths 
varying  from  approximately  2  inches  to  2.5  feet  and  appeared  to  consist  of  a  burnt  material  such 
as  a  coal  ash  or  slag.  This  material  may  have  been  spread  over  portions  of  the  landfill  as  an 
interim  cover  after  waste  disposal  activities  had  ceased.  However,  no  records  have  been  found 
to  substantiate  this. 

5.3.4  Groundwater  Sampling  Results 

Groundwater  samples  were  collected  from  monitoring  wells  MW-01  and  MW-04  through  MW- 12 
on  November  29  and  30, 1995.  Monitoring  wells  MW-14  and  MW-15  were  installed  during  July, 
1996  and  sampled  on  August  14,  1996.  Soil  boring  logs  and  monitoring  well  construction  logs 
for  each  of  the  monitoring  wells  sampled  are  provided  in  Appendices  D  and  E,  respectively. 
Copies  of  the  Chain  of  Custody  forms  and  the  laboratory’s  Data  Summary  packages  are  presented 
in  Appendices  H  and  I,  respectively.  The  overall  quality  of  the  groundwater  sample  analytical 
data  was  evaluated  for  usability.  This  evaluation  is  presented  in  the  Data  Usability  Report 
provided  in  Appendix  J.  Table  5-10  summarizes  the  groiuidwater  analytical  data,  showing  all 
compounds  detected  for  each  sample.  Figure  5-17  presents  a  summary  of  the  compounds 
detected  in  the  groundwater  samples  collected  from  each  monitoring  well  which  exceeded  their 
respective  Federal  or  State  drinl^g  water  standard  and  site  background. 

Inorganic  Parameters 

Inorganic  parameters  detected  at  concentrations  greater  than  their  respective  drinking  water 
standards  include  antimony,  iron,  manganese,  sodium  and  zinc.  Antimony  was  detected  in  the 
groundwater  sample  collected  from  monitoring  well  MW-05,  and  in  the  duplicate  sample.  The 
highest  concentration  of  antimony  detected,  44  micrograms  per  liter  (/xg/L),  may  be  representative 
of  natural  backgrovmd  conditions,  as  antimony  was  detected  in  background  monitoring  well  MW- 
01  at  a  similar  concentration  of  34.1  /ig/L. 

Iron,  manganese,  and  sodium  were  the  parameters  most  frequently  detected  above  their  respective 
drinking  water  concentrations.  However,  the  majority  of  these  exceedances  were  within  the 
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TABLE  5  - 10 

SITE  1  GROUNDWATER  ANALYSIS  SUMMARY 
STEWART  AIR  NATIONAL  GUARD  BASE 
NEWBURGH,  NEW  YORK 


PARAMETERS 
Ek 
pH 

Dissdved  Oxygea’ 

Held  Observtdoas> 

Hotfen  or  Sinkers 
Specific  Conductance 
Tcn^>erature 

[ACHATE  INDICATORS 
BOD 
COD 
TDS 
TOT 
Alkalinity 
Ammonia-Nitrogen 
Boron 
Chloride 
Color 

Nitrate-Nitrite 

Svifytc 

Total  Hardness  as  CaCO(3) 
Total  IQeldahl  Nitrogen 
Total  Phenols 
Turbidity 

KIRGANIC  PARAMETERS 
Aluminum 
Andmony 
Arsenic 
Barium 
Beryllium 
Bromkle 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cjnnide- Total 
Hcxavaleot  Chromium 
boa 
Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

RGANIC  PARAMETERS 
l,l^>ichloroetbane 
l,14Hchlaroedieoe 
1, 1 ,  l-Trichloroediane 
Acetone 

Carbon  Disulfide 
Chloroethane 
Chloroform 
Mediylene  Chloride 


'  CCR>-  Chemical  Oxygen  Demand 
BOD-  Biochemical  Oxygen  Demand 
MCL  -  Maximum  Contaminant  Level 
mg/L>B  milligrams  per  liter 
NA  -  Not  applicable 

NYSDEC  -  New  York  State  Departmmit  of  Environmental  Conservation 

NTUs  -  Nephelometric  -Diibidity  Units 

PT-CO  -  Platinum  -  Cobalt  Standard 

TOC-  Total  Organic  Carbon 

TDS-  Total  Dissolved  Solids 

f(g/L»  miCTOgrams  per  liter 


J  -  Estimated  value 
U  -  Undetected 


_ SAMPLE  NUMBER _ _ _ 

MW-06-1 13095  MW-07-1 13095  MW-OS-1 13095  MW-0iLII29g5 


NGTES 

1)  In  shu  disstrived  oxygen  readings  taken  8/14/96. 

2)  NYSDEC  Water  QuaUty 

Standards  and  Guidiace  Values,  November  1991. 

3)  Unless  noted  on  table  there  were  no 

unusual  field  observations  or  floaters 
or  sinkers  associated  with  tiiat  sample, 
t)  Duplicate  sample  of  MW-OS 
;ixi5;:-Exceeds  water  quality  guideline. 
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TABLE  5-10  (cont.) 

SITE  1  GROUNDWATER  ANALYSIS  SUMMARY 
STEWART  Am  NATIONAL  GUARD  BASE 
NEWBURGH,  NEW  YORK 


ANALYTE 

SAMPLE  NUMBER  I 

DETECTION 

LIMITS 

UNITS 

FEDERAL 

MCL 

NEW  YORK 
DWOS* 

MW-10-1 12995 

MW-11-113095 

MW-12-113095t 

MW-164181496 

MW-15-081496 

MW-2S418I496* 

FIELD  PARAMETERS 

Eh 

NA 

millivolts 

NA 

NA 

126 

179.7 

164.5 

167 

171 

171 

pH 

NA 

Std.  Units 

NA 

NA 

6.89 

6.59 

6.69 

8.09 

6.25 

6.25 

1  Dissolved  Oxygen' 

NA 

mg/L 

NA 

NA 

0.21 

0.91 

0.63 

2.13 

4.72 

4.72 

1  IHeld  Observationst 

NA 

- 

NA 

NA 

TAN/LT.BN. 

- 

- 

- 

- 

- 

1  Floaters  or  Sinkers 

NA 

- 

NA 

NA 

- 

- 

- 

- 

- 

- 

1  Specific  ConductatKe 

NA 

^hms/cm 

NA 

NA 

0.922 

0.467 

0.233 

0.277 

0.171 

0.171 

1  Temperature 

NA 

•c 

NA 

NA 

9.9 

9.2 

7.8 

12.7 

13.5 

13.5 

Leachate  indicators 

BOD 

3.0 

mg/L 

NA 

NA 

3 

U 

3 

u 

4.2 

3 

U 

3 

u 

3 

u 

COD 

<2.0 

mg/L 

NA 

NA 

16.1 

J 

4 

u 

17.9 

U 

7.5 

J 

33.8 

J 

18.8 

J 

TDS 

2.0 

mg/L 

NA 

NA 

604 

322 

184 

180 

114 

116 

TOC 

0.5 

mg/L 

NA 

NA 

5.0 

J 

6.3 

1.9 

1.7 

1.7 

5.1 

Alkalinity 

2.0 

mg/L 

NA 

NA 

450 

278 

86.9 

154 

38.6 

40.6 

Ammonia-Nitrogen 

0.2 

mg/L 

NA 

2 

0.2 

u 

0.2 

u 

R 

1 

U 

1 

u 

1 

u 

Boron 

2.5 

#tg/L 

NA 

1000 

65.6 

9.6 

J 

24.2 

J 

41.8 

J 

23.1 

J 

25.6 

; 

Chlorides 

2.0 

mg/L 

NA 

250 

98.1 

11.6 

7.7 

4.9 

14.7 

15.7 

Color 

5.0 

PT-CO 

NA 

NA 

20 

2.5 

5 

10 

15 

IS 

Nitrate-Nitrite 

0.2 

mg/L 

NA 

10 

0.3 

0.77 

0.2 

u 

0.2 

u 

0.53 

0.59 

Sulfate 

5.0 

mg/L 

NA 

250 

53 

46 

31 

19 

22 

22 

Total  Hardness  as  CaCO(3) 

2.5 

mg/L 

NA 

NA 

294 

295 

129 

177 

107 

102 

Total  Kjeldahl  Nitrogen 

0.5 

mg/L 

NA 

NA 

1.2 

0.5 

u 

0.5 

u 

0.5 

u 

1.2 

0.5 

u 

Total  Phenols 

0.01 

mg/L 

NA 

NA 

0.01 

u 

0.01 

u 

0.01 

u 

0.01 

u 

0.01 

u 

0.01 

u 

Turbidity 

NA 

NTUs 

NA 

NA 

999 

50 

999 

100 

999 

999 

INORGANIC  PARAMETERS 

Aluminum 

17.4 

/tg/L 

NA 

NA 

1070 

59,5 

J 

460 

196 

J 

9420 

9760 

Antimony 

21.1 

/ig/L 

6 

3 

23.4 

u 

23.4 

u 

23.4 

u 

23.2 

u 

23.2 

u 

23.2 

u 

Arsenic 

1.1 

Mg/L 

50 

25 

1.2 

u 

1.2 

u 

1.2 

u 

2.4 

u 

2.7 

J 

3.4 

J 

Barium 

0.7 

Mg/L 

2000 

1000 

44.8 

J 

11.3 

J 

18.8 

1 

13.8 

J 

72.9 

J 

81.2 

J 

Beryllium 

1.1 

Mg/L 

4 

3 

1.2 

u 

1.2 

u 

1.2 

u 

1.2 

u 

1.2 

u 

1.2 

u 

Bromide 

1.0 

mg/L 

10 

2000 

1 

J 

1 

u 

1 

u 

1 

u 

1 

u 

1 

u 

Cadmium 

2.4 

Mg/L 

5 

to 

3.0 

J 

2.7 

u 

2.7 

u 

4.9 

u 

4.9 

u 

4.9 

u 

Calcium 

10.3 

Mg/L 

NA 

NA 

95100 

103000 

J 

42600 

55600 

J 

32300 

J 

30600 

s 

Chromium 

2.0 

Mg/L 

100 

50 

10.3 

J 

10.3 

u 

10.3 

u 

10.6 

u 

11.9 

13.7 

Cobalt 

6.4 

Mg/L 

NA 

NA 

7.1 

J 

7.1 

U  : 

18.7 

J 

6.3 

u 

12.5 

J 

10.1 

J 

Copper 

2.4 

Mg/L 

1300 

200 

7.2 

J 

2.7 

u ; 

4.3 

J 

2.9 

J 

25.7 

J 

28.3 

Cyanide-  Total 

10 

Mg/L 

200 

too 

10 

u 

10 

u  i 

10 

u 

10 

u 

10 

u 

10 

u 

Hexavalent  Chromium 

0.01 

mg/L 

NA 

50 

0.01 

u 

0.01 

Hi  ^ 

u ! 
1 

0.01 

y 

0,01 

274 

u 

0.01 

y 

0.01 

Iron 

Lead 

0.5 

Mg/L 

Mg/L 

15 

25 

0.56 

J 

Ol«D 

0.87 

J 

J 

2.3 

J 

7 

J 

13.1 

J 

13.8 

j 

Magnesium 

*4 

Mg/L 

NA 

35000 

13800 

9000 

J 

5530 

9360 

6290 

6200 

Manganese 

Mercury 

0.9 

0.2 

Mg/L 

Mg/L 

NA 

2 

300 

2 

122 

0.2 

U 

40.9 

0.2 

J 

u 

yyyyyy.-^JV-yyyy.- 

0.2 

. u 

182 

0.2 

u 

;:;>::;::*S3Uf:;xox|x:x 

0.2 

u 

•;-:-x-x-;-:jl/if;::vX 

0.3 

Nickel 

12.7 

Mg/L 

100 

NA 

14.1 

U 

14.1 

u 

22.5 

J 

18 

u 

21.1 

J 

25.8 

J 

Potassium 

60.7 

Mg/L 

NA 

NA 

1200 

J 

1200 

J 

774 

J 

1390 

J 

2700 

J 

2850 

J 

Selenium 

1.4 

Mg/L 

50 

to 

1,6 

J 

1.6 

u 

1.8 

J 

2.2 

u 

2.2 

J 

2.2 

I 

Silver 

Sodium 

1.9 

22.8 

Mg/L 

tioft 

NA 

NA 

50 

20000 

4.7 

•:-::;-:-::j^9(jQ0':x::"x- 

J 

2.8 

17500 

J 

J 

2.1 

7520 

u 

4,9 

18000 

u 

4.9 

14900 

u 

4.9 

14900 

u 

Thallium 

1.1 

Mg/L 

2 

4 

1.2 

J 

1.2 

s 

1.2 

J 

1.2 

J 

1.3 

J 

0.8 

u 

Vanadium 

3.1 

Mg/L 

NA 

NA 

6.7 

J 

6.6 

J 

4.7 

J 

7.9 

u 

. ;^,8 . 

J 

26, 9 

J 

Tadc 

ORGANIC  PARAMETERS 

1.3 

Mg/L 

NA 

300 

30.5 

J 

60.7 

J 

76.5 

J 

277 

J 

:::x:x?x 

Acetone 

10 

Mg/L 

NA 

NA 

10 

u 

10 

u 

3 

J 

7 

J 

10 

u 

10 

u 

Carbon  Disulfide 

to 

Mg/L 

NA 

NA 

10 

u 

10 

u 

10 

u 

10 

u 

10 

u 

10 

u 

Chloroethane 

to 

Mg/L 

NA 

NA 

10 

u ; 

10 

u 

10 

u 

10 

u 

10 

u 

10 

u 

Chloroform 

10 

Mg/L 

too 

7 

10 

u 

10 

u 

10 

u 

2 

J 

10 

u 

10 

u 

Methylene  Chloride 

10 

Mg/L 

NA 

5 

10 

u 

10 

u 

10 

u 

10 

u 

10 

u 

10 

u 

1,1-Dichloroethane 

to 

Mg/L 

NA 

5 

10 

u 

10 

u 

10 

u 

10 

u 

10 

u 

10 

u 

1 , 1 , 1 -Trichlor  oethane 

to 

Mg/L 

0.2 

5 

u 

10 

u 

10 

u 

10 

u 

10 

u 

10 

u 

COD-  Chemical  Oxygen  Demand 
BOD-  Biochemical  Oxygen  Demand 
MCL  -  Maximum  C<Hitaminant  Level 
mg/L*  milligrams  per  liter 
NA  -  Not  applicable 

NYSDEC  -  New  York  State  Department  of  Environmental  Conservation 

NTUs  -  Nqihloinetric  Thibidity  Units 

FT-CO  -  Platinum  -  Cobalt  Standard 

TOC-  Total  Organic  Carbon 

TDS-  Total  Dissolved  Solids 

/ig/L=  micrograms  per  liter 


J  -  Estimated  value 
R  -  Rejected  value 
U  -  Undetected 


1)  In  situ  dissolved  oxygen  readings  taken  8/14/96. 

2)  NYSDEC  Water  Quality 

Standards  and  Guidance  Values,  November  1991. 

3)  Duplicate  san^le  of  MW-15. 

-Exceeds  water  quality  guideline, 
t)  Sample  collected  over  a  two  day  period  due  to  well  going  dry. 
%)  Unless  otherwise  noted  there  were  no  unusual 
Beld  observations  or  floaters  of  sinkers  associated 
with  that  sample. 
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natural  background  concentrations  detected  in  monitoring  wells  MW-01  and  MW-04.  The  sample 
collected  from  the  fractured  weathered  bedrock  well  MW-09  was  found  to  contain  concentrations 
of  all  three  of  these  parameters  elevated  above  both  the  drinking  water  standards  and  background 
concentrations.  The  sample  collected  from  the  adjacent  overburden  well  MW-10  was  also  found 
to  contain  concentrations  of  iron  and  sodium  elevated  above  drinking  water  standards  and 
backgroimd  concentrations.  In  addition  to  the  sample  collected  from  MW-09,  the  only  other 
detected  concentration  of  manganese  above  background  concentrations  was  detected  in  the  sample 
collected  from  MW-12,  of  3,370  /ig/L. 

The  sample  collected  from  MW-15  and  its  duplicate  had  concentrations  of  manganese,  sodium, 
and  zinc  elevated  above  both  the  drinking  water  standards  and  background  concentrations.  The 
concentration  of  manganese  of  19,300  jag/L  was  the  highest  detection  of  manganese  encountered 
in  any  sample.  This  concentration  is  almost  two  orders  of  magnitude  greater  than  that  detected 
in  background  well  MW-01.  The  detected  concentrations  of  sodium  and  zinc  in  the  sample  from 
MW-15  were  not  significantly  elevated  above  background  concentrations  (i.e.,  generally  less  dian 
1.5  times  the  backgroimd  concentration). 

Organic  Parameters 

Several  organic  parameters  were  detected  in  groundwater  samples  at  concentrations  ranging  from 
1  to  7  ngfL.  l^e  only  detected  concentration  which  exceeded  drinking  water  standards  was 
1,1,1-trichloroethane  (TCA),  in  the  sample  collected  from  MW-07.  The  concentration  of  TCA 
detected  in  this  sample,  6  /tg/L  only  slightly  exceeds  the  New  York  State  Drinking  Water  Quality 
Standard  of  5  ptg/L  and  is  well  below  the  Federal  Maximum  Contaminant  Level  (MCL)  of  200 

Hg/L. 


5.3.5  Surface  Water  Sampling  Results 

Surface  water  samples  were  collected  from  2  locations  within  Murphy’s  Gulch  and  1  location 
within  the  apparent  man-made  drainage  swale  on  December  1,  1995.  Copies  of  the  Chain  of 
Custody  forms  and  the  laboratory’s  Data  Summary  packages  are  presented  in  Appendices  H  and 
I,  respectively.  The  overall  quality  of  the  smface  water  sample  analytical  data  was  evaluated  for 
usability.  This  evaluation  is  presented  in  the  Data  Useability  Report  provided  in  Appendix  J. 
Table  5-11  svimmarizes  the  surface  water  analytical  data,  showing  all  compovmds  detected  for 
each  sample.  Figure  5-18  presents  a  summary  of  the  compounds  detected  in  the  surface  water 
samples  collected  from  each  monitoring  well  which  exceeded  their  respective  Federal  or  State 
ambient  water  quality  standard  or  criteria  and  background  concentrations. 

Inorganic  Parameters 

Inorganic  parameters  detected  above  their  respective  criteria  or  standard  include  aluminum,  iron, 
manganese,  and  zinc.  Aluminum,  detected  in  sample  SW-01  and  the  duplicate  SW-11  at 
concentrations  of  105  /ng/L  and  130  /ig/L,  respectively,  marginally  exceeded  the  New  York  State 
Ambient  Water  Quality  Standard  (AWQS)  of  100  fig/L.  Alximinum  was  detected  in  sample 


Stewart  ANG  Base  Site  1  Draft  CIR  (SITEl-CI.DFT) 
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TABLE  5  -11 

SITE  1  SURFACE  WATER  ANALYSIS  SUMMARY 
STEWART  AIR  NATIONAL  GUARD  BASE 
NEWBURGH,  NEW  YORK 


ANALYTE 

SAMPLE 

NUMBER  I 

DETECTION 

LIMITS 

UNITS 

FEDERAL 

AWOC* 

NEW  YORK 
AWQS* 

SW-01-120195 

SW-11-U0195* 

SW-03- 

120195 

^LD  PARAMETERS 

Dissolved  Oxygen 

NA 

mg/L 

NA 

>  4.0 

13.06 

13.06 

14.32 

Eh 

NA 

millivolts 

NA 

NA 

177,3 

177.3 

186 

Field  Observations 

NA 

NA 

NA 

NA 

- 

- 

- 

Floaters  or  Sinkers 

NA 

NA 

NA 

NA 

- 

- 

- 

pH 

NA 

Std.  Units 

6.5-9 

6.5-8.5 

NA 

NA 

6.6 

Specific  Conductance 

NA 

^ohms/cm 

NA 

NA 

0.408 

0.408 

0.246 

Temperature 

NA 

“C 

NA 

NA 

2.4 

2.4 

0.6 

LEACHATE  INDICATORS 

BOD 

3.0 

mg/L 

NA 

NA 

3 

U 

3 

U 

3 

U 

COD 

<2.0 

mg/L 

NA 

NA 

15.9 

9.9 

11.9 

TDS 

2.0 

mg/L 

NA 

NA 

166 

220 

90 

TOC 

0.5 

mg/L 

NA 

NA 

3.3 

4.7 

3,9 

Alkalinity 

2.0 

mg/L 

NA 

NA 

111 

109 

82.8 

Ammonia^Nitrogen 

0.2 

mg/L 

NA 

2 

R 

R 

0.2 

u 

Boron 

2.5 

#tg/l 

NA 

10000 

'25.2 

J 

26.0 

J 

13.6 

J 

Chlorides 

2.0 

mg/L 

230 

250 

63.6 

64,6 

16.4 

Color 

5.0 

Pt-Co 

NA 

NA 

15 

18 

17 

Nitrate-Nitrite 

0.2 

mg/L 

NA 

10 

0,2 

U 

0.2 

U 

0.2 

u 

Phenols 

0.01 

mg/L 

NA 

0.001 

0.01 

u 

0.01 

U 

0.01 

u 

Sulfete 

5.0 

mg/L 

NA 

250 

31 

31 

33.5 

Total  Hardness  as  CaCO(3) 

2.5 

mg/L 

NA 

NA 

153 

167 

167 

Total  Kjeldahl  Nitrogen 

0.5 

mg/L 

NA 

NA 

0.5 

u 

0.5 

u 

0.5 

u 

Turbidity 

NA 

NTUs 

NA 

NA 

NA 

NA 

NA 

INORGANIC  PARAMETERS 

Aluminum 

17.4 

^g/L 

NA 

100 

IDS 

J 

130 

m 

ar 

Antimony 

21.1 

/ig/L 

14 

3 

2^4 

u 

23.4 

u 

. 23.4' ■ 

u 

Arsenic 

1.1 

Mg/L 

190 

t 

50 

1,2 

u 

1.2 

u 

1.2 

u 

Barium 

0.7 

Mg/L 

NA 

1000 

17.0 

J 

18.8 

J 

23.8 

J 

Beryllium 

1.1 

Mg/L 

5.3 

3 

1.2 

u 

!  1.2 

u 

1.2 

u 

Bromide 

1.0 

mg/L 

NA 

2 

1 

u 

1 

u 

1 

u 

Cadmium 

2.4 

Mg/L 

1.7 

t 

1.7 

$ 

2.7 

u 

2.7 

u 

2.7 

u 

Calcium 

10.3 

Mg/L 

NA 

NA 

50400 

55100 

58400 

Chromium 

2.0 

Mg/L 

321 

t 

50 

10.3 

u 

10.3 

u 

10.3 

u 

Cobalt 

6.4 

Mg/L 

NA 

5 

7.1 

u 

7.1 

u 

7.1 

u 

Copper 

2.4  1 

Mg/L 

19 

t 

19 

3.9 

J 

4.0 

J 

4.8 

J 

Cyanide  -  Total 

10 

Mg/L 

5.2 

5.2 

10 

u 

10 

u 

10 

u 

Hexavalent  Chromium 

0.01 

mg/L 

11 

t 

11 

0.01 

u 

0.01 

u 

0.01 

u 

Iron 

5.2 

Mg/L 

300 

300 

.  347 

70.0 

J 

Lead 

0.5 

Mg/L 

5.7 

t 

5.7 

0.96 

J 

1.6 

J 

2.0 

J 

Magnesium 

14 

Mg/L 

NA 

35000 

6540 

6990 

5020 

J 

Manganese 

0.9 

Mg/L 

50 

300 

8^.6 

IQI 

22.4 

Mercury 

0.2 

Mg/L 

0.2 

0.2 

0,2 

■"u"’ 

0,2 

u 

0.2 

u 

Nickel 

12.7 

Mg/L 

144 

144 

t 

14.1 

u 

16.7 

J 

14.1 

u 

Potassium 

60.7 

Mg/L 

NA 

NA 

356 

J 

379 

J 

729 

J 

Selenium 

1.4 

Mg/L 

5 

10 

1.6 

u 

1.6 

u 

2.0 

J 

Silver 

1.9 

Mg/L 

50 

50 

2.1 

u 

2.1 

u 

2.6 

J 

Sodium 

22.8 

Mg/L 

NA 

NA 

31000 

33000 

9470 

Thallium 

1.1 

Mg/L 

1.7 

4 

1.2 

u 

1.2 

u 

1.2 

u 

Vanadium 

3.1 

Mg/L 

NA 

NA 

3.4 

u 

3.4 

u 

3.4 

u 

Zinc 

1.3 

Mg/L 

150 

300 

90.0 

J 

111 

J 

1 

ORGANIC  PARAMETERS 

10 

Mg/L 

- 

10 

u 

10 

u 

10 

u 

iLliltM  i  1 9  i 

NOTES 

AWQS  -  Ambient  Water  Quality  Standards 

J  -  Estimated  value 

1)AWQC&  NYSDECAWQS  are  lowest  values 

BOD-  Biochemical  Oxygen  Demand 

U  -  Undetected 

values  of  aquatic  and  human  health  criteria 

COD-  Chemical  Oxygen  Demand 

2)  Duplicate  sample  of  SW-01-120195. 

NA  -  Not  Applicable 

3)  Unless  noted  on  table  flicre  were  no 

NTUs  -  Nephelometric  Turbidity  Units 

unusual  field  observations  or  floaters 

PT-CO  -  Platinum  Cobalt  Standard 

or  sinkers  associated  with  that  sample. 

TDS-  Total  Dissolved  Solids 

t  -  Value  for  trivalent  arsenic. 

TOC-  Total  Organic  Carbon 

4-  Hardness-dependent  criteria 

mg/L>^  milligrams  per  liter 

uses  average  water  hardness  of 

Mg/L=  micrograms  per  liter 

171  mg/L  calcium  carbonate. 

.  -  Exceeds  Water  Quality  Standards. 
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SW-03  at  a  concentration  of  155  pig/L.  The  only  location  at  which  iron  was  found  at  a 
concentration  higher  the  AWQS  was  at  SW-01.  The  maximum  concentration  of  iron  at  455  /tg/L, 
detected  in  the  duplicate  sample  SW-11,  is  approximately  1.5  times  the  AWQS  of  300  iiq/L. 
The  concentrations  of  manganese  detected  in  SW-01  and  Ae  duplicate  SW-1 1  of  89.6  jag/L  and 
101  /«g/L,  respectively,  exceed  the  Federal  Ambient  Water  Quality  Criteria  (AWQC)  of  50  /ig/L. 
However,  the  upstream  manganese  concentration  of  366  jtig/L,  detected  in  sample  SW-02,  was 
higher  than  either  of  these  detections.  The  concentration  of  zinc,  detected  in  sample  SW-03  of 
323  pig/L  exceeded  both  die  Federal  AWQC  of  150  /ig/L  and  the  State  AWQS  of  300  jitg/L. 

5.3.6  Vector  SurveyAVetland  Delineation  Results 

Both  the  vector  survey  and  the  wetland  boundary  delineation  were  performed  by  a  field  biologist 
on  October  26  and  27,  1995.  The  results  of  the  vector  survey  indicated  that  no  significant  vector 
problem  exists  at  the  Site  1  landfill.  A  letter  from  the  field  biologist,  summarizing  the  findings 
during  the  vector  survey  is  presented  in  Appendix  K.  The  delineated  extent  of  wetlands  at  the 
site  are  depicted  on  Figure  5-19. 

As  noted  in  Figure  5-19,  the  footprint  of  the  landfill  does  not  currently  infringe  on  any  wetland 
areas.  The  small  man-made  ponded  area  along  the  northeastern  extent  of  the  waste  material  was 
identified  as  a  wetland  area.  This  small  wetland  may  be  providing  an  area  for  rainwater  to 
collect  and  subsequently  infiltrate  into  nearby  portions  of  the  waste  material.  Although  no 
significant  groundwater  contamination  was  detected  during  the  Cl,  the  potential  for  infiltration 
via  this  wetland  area  into  the  waste  should  not  be  allowed  to  continue  in  the  future  (i.e.,  after 
landfill  closure).  Also,  due  to  the  proximity  of  this  area  to  the  waste  material,  construction  of 
an  engineered  landfill  cover  will  impact  the  wetland. 

5.3.7  Slope  Stability  Evaluation  Results 

A  baseline  survey  of  each  of  the  three  slope  stability  monuments  was  performed  on  July  17, 
1995.  Two  subsequent  surveying  events  were  performed  on  October  18,  1995  and  July  31, 1996. 
Tables  5-12  through  5-14  present  the  calculations  and  coordinates  for  each  of  the  slope  stability 
monuments  for  the  first,  second  and  third  monitoring  events,  respectively.  As  described  in 
Section  4.3.10,  the  coordinates  presented  in  Tables  5-12  through  5-14  are  relative  to  an  arbitrary 
coordinate  system.  For  each  surveying  event,  the  coordinates  of  each  monument  were  calculated 
for  comparison  to  the  other  surveying  events. 

In  reviewing  Table  5-12  and  5-13,  it  must  be  noted  that  horizontal  distances  were  measured  to 
different  sides  of  each  monument  between  the  first  and  second  surveying  events.  As  a  result, 
comparison  of  coordinates  between  the  first  and  second  rounds  appears  to  indicate  movement  of 
several  of  die  monuments.  However,  coordinates  presented  in  Table  5-14,  based  on  the  third 
survey  event,  were  taken  from  the  same  locations  as  during  the  first  survey  event.  A  review  of 
all  three  of  tables  indicates  that  for  several  of  the  monuments,  a  false  indication  of  movement  has 
occurred,  as  coordinates  calculated  from  the  third  survey  event  data  appear  to  correspond 
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more  accvirately  to  those  calculated  from  the  first  event. 

It  should  also  be  noted  that  between  the  second  and  third  survey  events,  several  of  the  control 
points  were  lost  due  to  Base  maintenance  activities  or  other  reasons.  These  points  were  replaced, 
and  the  locations  of  the  new  control  points  were  surveyed.  Although  every  effort  was  made  to 
accurately  survey  all  points  some  inherent  error  may  have  been  introduced  due  to  the  changing 
of  these  control  points.  Therefore,  in  reviewing  the  coordinates  presented  in  Tables  5-12  through 
5-14,  overall  trends  of  movement  in  the  same  direction  and  of  approximately  the  same  magnitude 
were  considered  to  represent  real  data  trends.  Instances  in  which  a  monument  appears  to  have 
moved  in  one  direction  between  the  first  and  second  survey  events  and  then  in  a  different 
direction  between  the  second  and  third  events  or  where  an  inordinate  displacement  appears  to 
have  occurred  were  evaluated  in  the  context  of  site  observations  and  other  data  to  determine 
whether  or  not  the  data  was  considered  erroneous. 

A  review  of  Table  5-12  through  5-14  reveals  three  observations  of  interest.  First,  the  slope 
stability  monument  C2  appears  to  have  moved  to  the  north  cofitinuously  between  each  survey 
event.  Monument  C2  appears  to  have  moved  a  0.1  feet  to  the  north  between  the  first  two  survey 
events  and  0.43  feet  to  the  north  between  the  second  and  third  events  for  a  total  displacement  of 
approximately  0.53  feet  to  the  north.  The  greater  displacement  between  the  second  and  third 
events  would  be  expected  due  to  the  construction  and  loading  of  the  settlement  pads  and  the 
completion  of  a  full  freeze-thaw  cycle  between  these  events. 

A  second  observation  is  the  apparent  movement  of  monument  D-1.  Based  on  coordinates 
calculated  for  the  third  survey  event,  this  monument  appears  to  have  moved  to  the  north  4  feet. 
This  dramatic  movement  appears  somewhat  questionable  and  may  be  the  result  of  error  made  in 
the  field.  A  4-foot  displacement  of  monument  D-1  with  no  corresponding  movement  of 
monuments  D-2  and  D-3,  located  approximately  50  feet  and  100  feet  down  slope,  respectively 
would  result  in  obvious  disruption  of  the  ground  sxarface  (i.e.,  scarps  or  mounding).  No  such 
observations  were  made  during  the  third  surveying  event  nor  during  the  third  round  of  explosive 
gas  measurements,  during  which  ANEPTEK  personnel  walked  over  the  entire  side  slope  to 
monitor  for  explosive  gas. 

The  third  observation  noted  is  that  monument  D-3  appears  to  have  moved  approximately  1 .0  feet 
to  the  west  between  the  first  and  second  survey  events.  This  data  point  is  questionable  as  it 
would  indicate  the  monument  is  moving  up  the  side  slope  and  no  significant  movement  was  noted 
for  either  monument  D-2  or  D-3  between  these  events.  Also,  this  monument  does  not  appear  to 
have  moved  significantly  between  die  second  and  third  survey  events,  when  greater  movement 
would  have  been  expected. 

5.3.8  Settlement  Characteristies  Evaluation  Results 

Three  settlement  pads  were  constructed  in  November  and  December,  1995  and  a  baseline  survey 
was  conducted  on  December  7,  1995,  prior  to  loading  the  pads.  Concrete  quarry  blocks  were 
loaded  onto  the  settlement  pads  in  accordance  with  the  work  plan  (ANEPTEK,  1995b)  on 
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December  12,  1995.  The  settlement  pads  were  surveyed  a  second  time  on  July  22,  1996, 
approximately  7  months  after  being  loaded  and  after  one  freeze-thaw  cycle.  Table  5-15  and  5-16 
summarize  elevation  and  coordinate  calculations  for  each  survey  event. 

As  shown  in  Table  5-15  and  5-16,  no  significant  vertical  settlement  appears  to  have  occurred 
between  survey  events.  Elevations  of  all  survey  points  were  within  0.1  feet  between  the  two 
survey  events,  which  is  considered  within  an  acceptable  margin  of  error  for  the  survey  performed. 
Comparison  of  the  coordinates  calculated  based  on  the  data  obtained  during  file  two  survey  events 
appears  to  indicate  limited  lateral  movement  of  the  settlement  pads.  However,  these  observations 
are  considered  questionable.  As  described  in  Section  5.3.7,  several  of  the  control  points  were  lost 
over  the  winter  and  spring  months.  One  of  these  points  was  used  to  set  up  a  backsight  line  which 
effected  all  horizontal  angle  measurements  for  the  settlement  pads.  A  closer  review  of  the  data 
presented  in  Tables  5-15  and  5-16  shows  a  greater  degree  of  change  between  survey  events  for 
points  located  further  from  the  reference  point  (i.e.,  greater  horizontal  distance).  This  appears 
to  be  consistent  with  a  small  difference  in  the  measurement  of  the  horizontal  angle.  Also,  visual 
inspection  of  the  settlement  pads  does  not  indicate  any  evidence  of  lateral  movement.  This 
change  in  the  backsight  line  does  not  effect  elevation  calculations,  which  indicate  no  movement 
of  the  settlement  pads  between  survey  events. 

5.3.9  Side  Slope  Soil  Sampling  and  Permeability  Evaluation  Results 

Four  soil  samples  were  collected  from  locations  over  the  landfill  on  July  23,  1996.  During  the 
collection  of  these  samples  the  thickness  of  the  interim  cover  was  foimd  to  be  approximately  1.5 
feet.  The  soil  samples  were  subjected  to  grain  size  analysis  by  both  sieve  and  hydrometer 
analysis  in  accordance  with  ASTM  Method  D422,  Results  of  the  grain  size  analyses  are 
presented  in  Appendix  L.  The  results  of  the  grain  size  analyses  were  then  used  to  estimate  the 
intrinsic  permeability  of  the  interim  soil  cover  present  over  the  landfill  by  applying  the  Fair-Hatch 
equation  (Freeze  and  Cherry,  1979): 


1  r  B  ^  F  ^2,-1 


-)  ( 


E  —f\ 

100^  dj  ^ 


where:  k  =  intrinsic  permeability  of  the  matrix 

A  =  packing  factor,  experimentally  taken  as  5.0 
=  porosity 

B  =  particle  shape  factor 

F  =  fraction  of  sample  by  weight  of  each  particle  size  range 
d„,  =  mean  particle  diameter  for  each  particle  size  range 
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As  a  result  of  this  evaluation  the  intrinsic  permeability  of  the  interim  soil  cover  is  estimated  to 
fall  between  7.67  x  10"’  cm/sec  and  2.25  x  10  ’  cm/sec.  These  values  translate  into  coefficients 
of  permeability  of  5.75  x  cm/sec  to  1.68  x  10'^  cm/sec  for  water.  Supporting  calculations 
are  presented  in  Appendix  K.  The  Fair-Hatch  equation  provides  a  conservatively-high  estimate 
of  intrinsic  permeability  for  soils  such  as  those  encountered  over  the  Site  1  landfill.  Results  of 
the  grain  size  analyses  performed  on  the  soil  samples  collected  over  the  Site  1  landfill  indicate 
a  high  fraction  of  clays  present  in  the  soils.  This  is  further  supported  by  field  observations  during 
and  after  rainfall  events.  The  Fair-Hatch  equation  does  not  account  for  any  swelling  of  clays 
which  would  occur  as  moisture  (i.e.,  rainfall)  enters  the  matrix.  As  this  swelling  occurs,  the  soil 
voids  are  filled,  reducing  the  effective  porosity  of  the  matrix  and  minimizing  infiltration  into  the 
waste. 


5.4  Summary 

5.4.1  Geology  and  Hydrogeology 

1.  Site  1  is  underlain  by  a  layer  of  very  dense  silty  to  clayey  lodgement  glacial  till  derived 
from  the  underlying  bedrock,  the  shallow  portion  of  which  has  been  weathered  to  less 
dense  soil.  Bedrock  immediately  underlying  the  till  is  composed  of  weathered,  fractured, 
dark  grey  shale,  whose  competency  increases  widi  depth.  The  thickness  and  extent  of 
fracturing  varies  with  location;  however,  based  on  one  deep  core  hole,  the  thickness  is 
estimated  to  be  approximately  22  feet.  A  north-south  trending  fault  zone  beneath  Site  1 
is  interpreted  from  the  geologic  data,  near  the  bottom  of  the  steep  slope  near  Murphy’s 
Gulch. 

2.  In  general,  groundwater  flow  in  the  study  area  can  be  separated  into  two  interconnected 
flow  systems,  an  upper  flow  system  in  the  overburden  and  a  lower  system  in  the 
underlying  weathered,  fractured  shale  bedrock.  The  lodgement  till  appears  to  impede 
vertical  flow,  especially  west  of  Site  1,  where  the  unweathered  portion  of  the  till  is  very 
thick  (greater  than  20  ft). 

3.  Groundwater  flows  in  both  the  overburden  and  bedrock  to  the  east  or  east-southeast 
towards  lower  topographic  elevations.  In  the  overburden,  groundwater  flow  lines 
originating  west  of  Site  1  terminate  in  the  vicinity  of  Murphy’s  Gulch.  In  the  bedrock, 
a  southeastern  component  of  flow  is  interpreted  in  the  southern  portion  of  the  study  area 
that  is  not  observed  in  the  overburden.  The  data  indicate  that  a  component  of  flow  in 
the  bedrock  that  originates  west  of  Site  1  in  the  vicinity  of  Site  2  could  flow  to  the 
southern  portion  of  the  study  area.  In  addition,  radial  flow  was  observed  in  the  bedrock 
as  indicated  by  groundwater  elevations  in  the  vicinity  of  Site  2.  This  may  possibly  be 
induced  by  less  dense  backfill  and  surface  runoff  detention  in  the  pesticide  burial  area 
which  results  in  locally  increased  infiltration,  causing  a  localized  “mounding”  condition. 

4.  The  waste  fill  at  Site  1  does  not  appear  to  be  saturated,  based  on  estimates  of  the  water 
table  elevation  and  projections  of  flie  thickness  of  fill.  The  disposal  history  of  the  landfill 
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suggests  that  refuse  was  simply  dumped  on  existing  slopes  and  not  placed  in  excavations. 
In  addition,  no  evidence  of  groundwater  or  leachate  seeps  from  the  landfill  or  slopes 
downgradient  of  the  landfill  were  observed  during  the  leachate  investigation.  These  data 
support  the  interpretation  that  the  fill  is  unsaturated. 

5.  In  most  cases,  vertical  gradients  in  well  pairs  were  strongly  downward  (0. 1  to  0.01  ft/ft) 
in  the  vicinity  of  Site  2,  west  of  Site  1  and  at  higher  elevations  elsewhere  in  the  study 
area.  Gradients  remain  downwards  in  well  clusters  in  the  eastern  portion  of  the  study 
area  that  are  located  more  than  140  feet  west  of  the  wetlands  boundary.  Strongly  upward 
gradients  (0.1  to  0.01  ft/ft)  were  observed  only  at  well  pairs  in  the  vicinity  of  the 
wetlands  west  of  Murphy’s  Gulch  in  the  southern  portion  of  the  study  area.  Vertical 
gradients  of  lesser  magnitude  were  observed  in  JTB-103  and  JTB-107,  but  were  not 
observed  during  all  water  level  measurement  rounds.  Both  vertical  and  horizontal 
hydraulic  gradients  exhibited  a  similar  range  of  values. 

6.  In  the  overburden,  hydraulic  conductivity  values  range  from  0.06  to  1.88  ft/d  (2.27  x 
10’^  cm/sec  to  6.64  x  10"^  cm/sec))  with  a  geometric  mean  value  of  0.35  ft/d  (1.23  x  lO'* 
cm/sec).  In  the  fractured  bedrock,  hydraulic  conductivity  values  range  from  0.06  to  1 .78 
ft/d  (2.27  X  10'^  cm/sec  to  6.29  x  lO"^  cm/sec)  with  a  geometric  mean  value  of  0.22  ft/d 
(7.84  X  10'^  cm/sec).  Although  hydraulic  conductivity  values  vary  throughout  the  study 
area,  overburden  geometric  mean  hydraulic  conductivity  values  are  only  slightly  higher 
than  bedrock  geometric  mean  hydraulic  conductivity.  Vertical  hydraulic  conductivity  was 
not  measured  in  the  till  overburden;  however,  because  lodgement  till  is  deposited  under 
conditions  of  very  high  pressure  induced  by  the  overlying  glacier  ice,  vertical  hydraulic 
conductivity  values  an  order  of  magnitude  or  higher  less  than  horizontal  hydraulic 
conductivity  could  be  expected  in  the  till. 

7.  Effective  porosity  in  the  overburden  is  estimated  at  1  to  10  percent,  based  on  grain  size 
data  from  the  SI.  In  bedrock,  effective  porosity  is  estimated  at  1  to  8  percent,  based  on 
fracture  density  and  estimates  of  fracture  aperture  width  observed  in  rock  cores. 

8.  In  the  overburden,  average  horizontal  linear  or  seepage  velocity  estimates  range  from 
0.21  to  0.64  ft/d.  In  the  bedrock,  estimates  range  from  0.30  to  2.42  ft/d.  The  relatively 
high  average  horizontal  linear  velocity  estimates  are  due  to  both  the  high  horizontal 
gradient  and  the  relatively  low  formation  effective  porosity.  Because  vertical  hydraulic 
conductivity  is  likely  lower  than  horizontal  hydraulic  conductivity  by  one  to  two  orders 
of  magnitude,  corresponding  average  vertical  linear  velocity  would  be  correspondingly 
lower,  since  both  vertical  and  horizontal  hydraulic  gradients  exhibited  similar  values. 

5.4.2  Explosive  Gas  Potential 

1.  Generation  of  significant  amovmts  of  explosive  gas  does  not  appear  to  be  ongoing  at  Site 
1.  Two  rounds  of  explosive  gas  measurements  failed  to  indicate  the  confirmed  presence 
of  any  areas  where  explosive  gas  were  detected.  A  third  round  of  explosive  gas 
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measurements  appears  to  have  identified  an  area  of  confirmed  gas  generation.  However, 
this  area  is  limited  in  lateral  extent 

5.4.3  Chemical  Characterization  Findings 

1.  No  leachate  outbreaks  were  noted  during  a  complete  visual  inspection  of  the  landfill  and 
downgradient  areas,  nor  during  any  scheduled  field  activities. 

2.  The  Site  1  landfill  does  not  appear  to  be  causing  any  significant  adverse  impacts  to 
groundwater  or  nearby  surface  water  quality.  Analysis  of  12  groundwater  and  3  surface 
water  samples  failed  to  show  any  significant  degradation  of  water  quality  other  than 
possible  impacts  from  dilute  municipal  landfill  leachate  resulting  in  elevated 
concentrations  of  iron,  manganese  and  sodium  in  the  vicinity  of  wells  MW-09  and  MW- 
10.  Evidence  of  dilute  municipal  landfill  leachate  was  also  noted  in  well  MW-15,  where 
elevated  concentrations  of  sodium  and  nickel,  and  the  highest  concentration  of  manganese 
were  encoimtered. 

5.4.4  Physical  Characterization  Findings 

1.  The  Site  1  landfill  covers  an  area  of  approximately  8.5  acres  as  opposed  to  the  14  acres 
estimated  during  previous  investigations. 

2.  A  small  portion  of  the  landfill  to  the  north  extends  under  a  paved  area  associated  with  the 
nearby  Auto  Maintenance  Facility. 

3.  A  pile  of  metallic  debris  is  exposed  at  the  smface  in  the  southeastern  portion  of  the 
landfill. 

4.  No  significant  vector  problem  exists  at  the  Site  1  landfill. 

5.  The  footprint  of  the  landfill  does  not  currently  infiinge  on  adjacent  wetland  areas. 
However,  a  small  “wetland”  area  exists  adjacent  to  the  landfill  along  the  northeastern 
extent  of  waste.  This  “wetland”  is  actually  a  man-made  former  detention  pond. 

6.  The  steep  side  slope  appears  to  be  stable  in  its  present  vegetated  condition.  Three  rounds 
of  surveying  conducted  on  7  slope  stability  monuments  failed  to  identify  any  significant 
movement  over  the  side  slope  of  the  fill  material.  The  only  movement  noted  over  the 
year  for  which  these  monuments  were  monitored,  appears  to  be  localized  to  the  area  of 
slope  stability  monument  C2. 

7.  Significant  settlement  of  the  landfill  waste  does  not  appear  to  be  a  major  concern  for  the 
Site  1  landfill.  Construction  and  loading  of  the  three  settlement  pads,  to  a  dead  load 
approximately  two  to  three  times  that  of  a  typical  landfill  cover,  did  not  produce 
measurable  settlement  over  a  7  month  period  which  included  a  full  fi:eeze-thaw  cycle. 
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8. 


The  existing  interim  cover  soil  appears  to  be  approximately  1.5  feet  thick  and  is  currently 
supporting  developed  vegetation.  This  interim  cover  soil  has  a  relatively  low  estimated 
coefficient  of  permeability,  and  appears  to  be  acting  to  minimize  infiltration  into  the 
waste. 
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SECTION  6.0 


6.0  CONCLUSIONS 

Based  on  the  results  of  the  completed  Cl,  the  Site  1  landfill  appears  to  be  typical  of  an  older 
municipal  landfill  which  has  most  likely  completed  the  majority  of  its  gas  and  leachate  generation 
as  well  as  primary  and  secondary  settlement.  The  Site  1  landfill  does  not  appear  to  be  causing 
any  current,  significant  adverse  impacts  to  groundwater  or  nearby  surface  water  in  Murphy’s 
Gulch.  Based  on  these  findings,  the  following  conclusions  are  made: 

•  Landfill  gas  mitigative  measures  will  be  required  as  part  of  an  engineered  cover  for  the 
Site  1 .  However,  due  to  the  limited  detections  of  landfill  gas,  a  passive  venting  layer  with 
an  adequate  number  of  vertical  gas  vents  should  provide  sufficient  mitigation  to  prevent 
unacceptable  build  up  of  explosive  gas. 

•  The  pavement  which  exists  over  a  small  portion  of  the  waste  is  currently  providing  a  low 
permeability  cover  for  this  waste.  Closure  design  should  provide  that  ^s  area  not  be 
altered  during  landfill  cover  construction. 

•  No  leachate  or  groundwater  collection  or  control  systems  will  be  required  as  part  of  the 
closure  of  Site  1 . 

•  The  pile  of  metallic  debris  exposed  at  the  ground  surface  in  the  southeastern  portion  of 
the  landfill  will  need  to  be  addressed  during  the  cover  design.  Local  recycling  companies 
should  be  contacted  to  evaluate  the  feasibility  of  salvaging  this  material  for  future  use. 
Should  fills  not  be  an  acceptable  option,  this  material  may  need  to  be  removed,  crushed, 
and  placed  back  in  the  landfill. 

•  Vectors  will  not  need  to  be  addressed  during  landfill  closure. 

•  Construction  of  an  engineered  landfill  cover  will  infnnge  on  the  small  “wetland”  area  to 
the  northeast.  This  will  need  to  be  addressed  during  design  of  the  landfill  closure. 

•  The  steep  side  slope  is  stable  in  its  current  condition,  probably  due  to  the  presence  of 
heavy  vegetation.  Should  this  vegetation  be  removed  for  the  construction  of  a  landfill 
cover  over  the  side  slope,  appropriate  measures  must  be  taken  to  ensure  slope  stability 
after  closure. 

•  Settlement  of  the  waste  material  on  a  large  scale  does  not  appear  to  be  a  problem  at  Site 
1 .  Some  limited,  localized  settlement  may  occur  after  placement  of  an  engineered  landfill 
cover.  This  potential  settlement  must  be  considered  during  design  of  the  cover  for  Site 
1. 

•  The  interim  cover  currently  in  place  over  the  landfill  is  capable  of  supporting  vegetation 
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and  has  a  relatively  low  estimated  coefficient  of  permeability.  However,  this  cover  does 
not  meet  acceptable  minimum  NYSDEC  Part  360  closure  specifications.  Therefore, 
additional  barrier  and  cover  components  will  be  required  as  a  part  of  final  closure. 
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SECTION  7.0 


7.0  RECOMMENDATIONS 

The  initial  recommendation  for  the  Site  1  landfill  was  that  a  modified  landfill  cover  be  placed 
on  a  portion  of  the  fill  material  in  accordance  with  the  1988  New  York  State  Part  360  Solid 
Waste  Regulations.  Through  the  application  of  variances  and  equivalent  design  the 
recommended  closure  scenario  would  have  included  placing  an  engineered  cover  over  the 
western,  flatter  portions  of  the  landfill,  and  leaving  the  thick  vegetated  side  slope  in  its  current 
condition.  This  scenario  is  based  in  the  absence  of  any  currently  observed  significant  adverse 
impact  on  the  surrounding  environment.  Also,  this  scenario  takes  advantage  of  the  stabilizing 
effect  the  existing  vegetation  appears  to  have  on  the  steep  side  slope.  The  Design  Analysis 
Report  submitted  by  ANEPTEK  in  June  of  1996  contains  a  complete  discussion  of  this 
recommended  cover  including  the  rationale  and  supporting  calculations  for  leaving  the  vegetated 
side  slope  in  its  current  condition.  Even  if  the  side  slope  is  allowed  to  remain  in  its  current 
condition,  it  is  recognized  that  the  metallic  debris  pile  present  in  the  southeastern  comer  of  the 
landfill  will  need  to  be  addressed.  Figure  7-1  presents  a  preliminary  site  grading  plan  for  the 
recommended  cover. 

Based  upon  recent  conversations  with  representatives  from  NYSDEC  it  appears  the  approval 
process  for  the  required  variances  and  equivalent  designs  may  cause  significant  delays  in 
completing  the  design  of  the  landfill  closure.  Also,  it  does  not  appear  likely  that  the  required 
approvals  will  be  granted  by  NYSDEC,  based  on  recent  precedents  set  at  other  apparently 
similar  landfill  sites.  Therefore,  in  the  interest  of  avoiding  significant  project  schedule  delays 
it  is  recommended  that  a  New  York  State  geomembrane  cover  be  placed  over  the  entire  landfill, 
with  the  exception  of  a  small  area  already  covered  by  a  low  permeability  layer  (asphalt). 

Given  the  desired  future  use  of  the  site  (i.e.,  as  a  recreational  softball  field)  it  is  further 
recommended  that  an  equivalent  design  be  requested,  replacing  the  12-inch  gas  venting  layer 
with  a  geonet/geosynthetic  fabric  composite  layer.  This  will  reduce  the  amount  of  additional  fill 
required  to  provide  the  relatively  flatter  ground  surface  slope  required  for  a  ballfield.  In  order 
to  allow  any  landfill  gas  present  to  vent  to  the  atmosphere,  vertical  gas  vents  must  be  installed 
at  a  tnintmiim  of  one  vent  per  acre  in  accordance  with  the  New  York  State  Part  360  regulations. 
Based  on  conversations  with  NYSDEC  representatives,  this  equivalent  design  should  be 
acceptable  to  the  regulators.  Figure  7-2  presents  a  preliminary  site  grading  plan  for  the  New 
York  State  geomembrane  cover.  Figure  7-3  presents  a  typical  cross  sectional  view  of  a  New 
York  State  geomembrane  cover. 

Long  term  monitoring  of  both  landfill  gas  and  groundwater  at  Site  1  is  required.  Landfill  gas 
monitoring  is  required  on  a  quarterly  basis  at  each  of  the  vertical  gas  vents  as  well  as  all  nearby 
storm  drains,  culverts,  and  catch  basins.  Groundwater  monitoring  will  consist  of  quarterly 
groundwater  sampling  from  monitoring  wells  MW-01,  MW-04  through  MW-12,  MW-14,  and 
MW-15.  These  samples  must  be  analyzed  annually  for  the  Baseline  Parameters  listed  in  6 
NYCRR  Part  360-2.11  and  quarterly  for  the  Routine  Parameters  listed  in  6  NYCRR  Part  360- 
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2.11.  NYSDEC  may  approve  one  of  two  standard  variances  which  reduces  these  requirements. 
This  issue  will  be  addressed  upon  completion  of  NYSDEC’s  review  of  this  Cl  report. 
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